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ABSTRACT 


In es, situations it is important to have a continuous flow of supplies 
from a storage point to a consumer. Often, though, queues develop and the 
flow of supplies is interrupted. To investigate these queue problems the 
statistics concerning various queue properties may be studied by computer 
simulation. To obtain accurate statistical information many realizations 
for each queue property must be obtained. Because of this, it may be 
costly to use queue simulations and computers to study these problems. 
However, by using straight-forward and antithetic sampling techniques in 
a queue simulation, the number of realizations needed to obtain accurate 
confidence interval estimates for the population standard deviation Ge) 
was reduced. By using a combination of ten straight and ten corresponding 
antithetic realizations, repeated testing of confidence intervals deter- 
mined by both the jackknife and chi-square procedures showed that the pre- 
dicted percentage of coverage of oe for the various queue properties 


could be obtained to a satisfactory approximation. 
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I. INTRODUCTION 


In many everyday situations problems of service, and delays for 
service, arise. A few examples of these problems are: 


1. customers entering and leaving check-out stands in a grocery 
store, 


2. automobiles arriving and passing through an intersection, and 


3. telephone calls arriving at and being completed in a telephone 
exchange. 


Queuing situations and problems also arise in naval operations, particu- 
larly in logistics and communications. When a queue problem exists, the 
analysis of the statistics concerning the various measures of effective- 
ness, or properties of queues, such as the waiting time of the jth 
customer, becomes very important. These statistics for the various prop- 
erties can be obtained from models of queues by two methods: 

1. the use of mathematical expressions derived from the models, or 

2. the use of computers and queue simulations based on the models. 

Both of these methods of obtaining statistics have disadvantages. The 
closed form mathematical eyo eestans that are derived from very simple 
queue models are generally very complex, even though the queue models are 
so over-simplified that the information obtained from the analytical 
expressions may be of little or no value. Because many "real-life" queue- 
ing problems are not simple enough to be analyzed accurately by this 
method, computers and queue simulations are used. However, complex queue 
Simulations often require many repetitive operations to obtain a single 


realization of a queue property; hence, this method of obtaining statis- 


tical information is very time-consuming and expensive. The purpose of 
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this thesis is to obtain accurate information concerning the properties 
of queues using very few realizations of a queue development. By doing 
this, the expense involved in running queue simulations could be reduced. 
To accomplish the purpose of this thesis a queue simulation program 
and two statistics programs were developed. The queue simulation program 
was developed so that straight and antithetic realizations could be ob- 
tained on the following queue properties, chosen as illustrative examples: 
1. the waiting time of the fifth customer, 
2. the average waiting times of the first five customers, and 


3. the maximum waiting time of the first five customers who had to 
wait. 


Statistical programs were developed to analyze the accuracy with which 
confidence intervals, computed by means of the following two statistical 
procedures, 

1. the jackknife procedure, and 

2. the chi-square procedure, 
"covered" the population standard deviation ( Oe) of the above three 


queue properties. 


A. STRAIGHT AND ANTITHETIC REALIZATIONS 
The queue simulation program was concerned with events occurring in 

a random manner, and repeated sampling of these events was necessary to 
obtain accurate estimates of the various queue properties. In this sim- 
ulation two methods of sampling events were used: 

1. straight-forward sampling, and 

2. antithetic sampling. 
Since events in the simulation occurred in a random manner, the program 
made use of a pseudo random numbers generated directly from the pseudo 


random number generator were known as straight pseudo random numbers. To 





sample using the antithetic technique, an antithetic pseudo random number, 


t 
R , was computed as follows: 


R = 1.0 -R; 
the antithetic pseudo random numbers that were computed were used like the 
straight pseudo random numbers, R. All the realizations based on the 
straight pseudo random numbers were called straight realizations, and those 
based on antithetic pseudo random numbers were called antithetic realiza- 
tions, The straight and corresponding antithetic realizations were not 
independent. However, each straight realization was independent of and 
identically distributed with respect to all the other straight realizations 
and each antithetic realization was independent of and identically dis- 
tributed with respect to all the other antithetic realizations. Hence, 
by using these two methods of sampling simultaneously, two non-independent 
realizations were obtained by using the pseudo random number generator 


only once. 


B. THE METHOD OF ESTIMATING 

The queue simulation program generated 4000 realizations on each of 
the three queue properties. In each set of 4000 realizations, 2000 were 
straight and 2000 were antithetic realizations. To obtain an accurate 
estimate of the population standard deviation ( om for each queue prop- 
erty, an accurate estimate a of the population variance ( Co? for 
each property was first determined. The variance for the 2000 straight 
realizations Ge) for each property was averaged with the variance for 


2000 corresponding antithetic realizations CH 
a 


2 ee, 
Ga = (he + Oa Y72. 


_ ; 


a. 
a 
- 
. 





Hence, an accurate estimate of the population standard deyiation is the 


Square root of the estimate of the population variance, 





a 


For all practical purposes, OG = GO’ therefore, for the remainder of 
P P 
this thesis, 7 will be replaced by 5 
o, , 


C. ROBUSTNESS OF THE t- AND CHI-SQUARED STATISTICS 

To be able to compute accurate confidence interval estimates of the 
population standard deviation Cg): two requirements must be met when 
the usual statistical procedures are invoked: 


1. there must be enough data compiled on each of the queue properties, 
and 


2. the data must tend to be normally distributed. 
The second of these two requirements must be met because the theory for 
the two statistical procedures that are commonly used to compute confi- 
dence interval estimates, 

l. the use of the t-statistic and 

2. the use of the chi-squared statistic, 
is based on the data that is normally distributed. However, the t-statis- 
tic is a fairly robust statistic in that deviations from normality often 
do not seriously affect the accuracy of the results; but the chi-squared 
statistic is not likely to be robust and data that is not normally dis- 
tributed may seriously affect the accuracy of the results. The robust- 
ness and non-robustness of the t- and chi-squared statistics are more 
thoroughly described in the book, Introduction to Statistical Theory, by 
P. G. Hoel, S. C. Port, and C. J. Stone on pages 181 to 185, and in other 


publications in the statistical literature. 
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IL. DESCRIPTIONS OF THE COMPUTER PROGRAMS 


A. THE QUEUE SIMULATION PROGRAM 
The particular queuing process that was programmed was characterized 

by 

1. independently and exponentially distributed interarrival times, 

2. independently and identically distributed service times, 

3. service in arrival order (first-in, first-out or FIFO), 

4. the first arrival in the queue has no waiting time WW, = Q), and 

5. there is only one server ee the queue has no length limit. 
A queue simulation was written based on the above assumptions and gener- 
ated 2000 straight and 2000 corresponding antithetic realizations for 
each of the following queue peOner cies: 

1. the waiting time of the fifth customer, 


2. the average waiting times of the first five customers, and 


3. the maximum waiting time of the first five customers who had to 
Wait. 


The equations that were used to generate these realizations were: 


1. waiting time of the n£h customer: 


Watl = Wy 7 Sn 7 Ant] if “5, - Ant => 0 
ill, if Sy - Anti = 0 
Where Sn is the service time of the nth customer and Antl is the time 


between the arrival of customer n and ntl. 


2. average waiting times of the first n customers: 


| 


AW = W. 
nD 1 


3 |b 


és 
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3. maximum waiting times of the first n customers who had to wait: 
MW. = W. ff W, aw. for all 
J 2 aa J 


1 and j such that 1S =i # j Se 

This simulation was run for two different states of queue input charac- 
teristics, and for each state the inverse traffic intensity (expected value 
of the interarrival times/expected value of the service times) was set 

at approximately 0.90. The two states of input characteristics were: 

h EXP/EXP Case 


a. The interarrival times for each customer were exponentially dis- 
tributed. 


b. The service times for each customer were exponentially distributed. 
2. EXP/CONS Case 


a. The interarrival times for each customer were exponentially dis- 
tributed. 


b. The service time of each customer was constant. 
This simulation program also calculated the expected value and variance 
for each of the queue properties for each state of queue input parameters. 
Figure la, page 40, gives the statistics for the exp/exp case using all 
2000 straight and 2000 antithetic realizations, while Figure lb, page 41, 
gives the statistics for the same case using only the non-zero realiza- 
tions. Figure 2a, page 43, gives the statistics for the exp/cons case 
utilizing all the 2000 straight and antithetic realizations, while Figure 
2b, page 44, gives the statistics using only the non-zero realizations. 
The statistics for the distributions for the service times and the inter- 
arrival times were also computed. Figure 3, page 39, gives the statistics 
for the exp/exp case, and Figure 4, page 42, gives the statistics for the 


exp-cons case. 
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B. THE STATISTICS PROGRAM 

The straight and antithetic realizations for the three queue properties 
were used in the statistics programs to calculate confidence intervals for 
the Peeciation standard deviation Cg? of the various properties. See 
page 9 for the method of determing Gan: Both of the statistics programs 

1. the jackknife program, and 

2. the chi-square program 
used either straight realizations or a combination of straight and anti- 
thetic realizations of a queue property to calculate confidence intervals 
for the respective oS p's Each program calculated confidence intervals 
to cover Op by a predicted (or theoretical) amount; the jackknife pro- 
gram calculated 60, 70, 80, 85, 90, 95, 98 and 99 percent confidence inter- 
vals and the chi-square program calculated G0, 905595, 75 and 79 percent 
confidence intervals. Using these confidence intervals, the actual per- 
centage of coverage of Ge for each property was determined in the 
following manner: 

1. Both the jackknife program (using the t-statistics) and the chi- 
Square program determined upper and lower limits (UL and LL respectively) 
for confidence intervals. 

2. Given that A had the value of Op for a queue property; if this 


wauesor A was such that 


the computed confidence interval ''covered" 6»: 
3. The number of times that a confidence interval covered 6 > was 
registered in an array, DCL, and the number of confidence intervals 


tested at a given level of percentage of coverage was registered in the 


i 


a 


a 
| 


say 
a3 





variable NIC. (The number of confidence intervals tested at any given 
percentage of coyerage was equal to that tested at any other percentage 
of coverage; therefore, a single variable, NTC, was used to register this 
value. An array, DCL, was used to register the number of times C> was 
covered because the number of confidence intervals that covered > at 
any one level of per cenuaee of coverage was not necessarily equal to that 
at any other level of coverage.) 
4. The actual percentage of coverage of o> was calculated by the 


following formula: 
APC = (@CL/NTC)°100Z. 


For each percentage of coverage the value of APC was subtracted from the 
theoretical percentage of coverage to obtain the difference between the 
actual and theoretical percentages of coverage. The statistics programs 
also calculated the expected value of the upper and lower limits of the 
confidence intervals and the expected value and variance of the confi- 
dence interval widths. At most, 200 confidence intervals were calculated 
for each queue property using only straight realizations, wnereas 200 
confidence intervals were calculated for each queue pnroperty using a 
combination of straight and antithetic realizations. (Preliminary inves- 
tigation showed that the minimum number of confidence intervals tested 
for each queue property using only straight realizations was about 195.) 
Hence, the results of coverage and the statistics for the confidence 
intervals were based on about 200 trials. 

1. The Jackknife Program 

a. Jackknifing 


Given that there were ten realizations of a queue property, 
Ty» To? r3 eee T10° 
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To jackknife this sample to obtain pseudo values to be used as estimates 
for the standard deviation of the population, the following method was 
used: 


1. First the standard deviation for the total sample was obtained: 





N 

Sal a y Cae ry? where 
x L<| 
¥ — “ ry 


Neemeto land i - 1, 2, 3, ... N. 
2. Next, ten standard deviations for the above sample were obtained by 
deleting one realization from the ten and computing the sample standard 


deviation on the remaining nine realizations: 





Ss, where 
J 
neat 
Py = N-l, 
J 

S\ doit Gee 
B= aon Le and 

if j =1, 


2 es me A AP a (oll I ol es 8 8) c 
3. Next, ten pseudo values were formed from the eleven sample standard 


deviations as follows: 


Yay) oc Ngee ie = n's. for N = 10 
nsN-l, and j =l, De eee Nf 
Each of these ten pseudo values (y;) are approximately unbiased estimates 


of the population standard deviation. Hence, from one sample of ten 


15 





realizations, ten unbiased estimates of Op were formed. A more detailed 
description of the jackknife method is given in the article, "Data Analysis, 
Including Statistics," by Mosteller and Tukey on pages 133 to 141 of The 
Handbook of Social Psychology, Vol. II, Second Edition (Addison-Wesley). 
b. Use of the t-Test 
The pseudo values that were Paraee by the jackknife method 

were used as inputs to the t-test. Upper and lower limits (UL and LL 
respectively) for confidence intervals about Op were formed in the fol- 
lowing manner: (As an example, a 95% confidence interval about Ge will 
be constructed.) 

1. Since each confidence interval that was constructed was based on 
ten pseudo values, nine degrees of freedom were used in the t-test. 

2. For a 95% confidence interval with nine degrees of freedom, the 


t-statistic percentage point is 


C) = DOs 
3. The variance and the expected value of the ten pseudo values were 


calculated as follows: 


N 
2 eT ) ae? 
*y = N-l o> where 


i= | 


| bY _ 
oa Y; and N = 10 


is | 
4. The confidence interval Limits were calculated as follows: 


UL =e t] s/n 





c. Methods of Combining the Straight and Antithetic Realizations 
When both straight and antithetic realizations were used to 
calculate upper and lower limits for confidence intervals, the following 
method ae used to combine the pseudo values: 
1. First, ten pseudo values were formed using only the straight real- 


Meat Tons: 


- 


Y ee CE ies (N - I)-s, where 


N= 10 and j = 1, 2, ... N. 


2. Next, ten pseudo values were formed using only the antithetic real- 
izations: 
q 
j 
. (Note: the method of calculating sJj, and 


ij 
y. = NeSeany - (N - 1)*s, where 
Pe=sOrand j= 1, 2, N 
? 


sj is the same as that used for calculating s,,] and Ss; ‘on page a) 


3.‘ The two sets of pseudo values were then averaged: 


t 
_ = Sey) Ge 
ay; (y, y)/ 
These ten averaged pseudo values were then used with the t-statistic to 
calculate upper and lower limits for GO p' 
d. Methods of Improving the Coverage of ie 
Two methods were used to try to improve the coverage of Crp 

by the jackknife method: 

1. the subsets of data were modified, and 

e ' i] 

2. the jackknifed data (s.j] '; Si Sall> and s;) was transformed 

before the pseudo values were calculated. (A set of data was considered 


to be either 2000 straight or 2000 antithetic realizations, and a subset 


of data was a group of ten realizations taken from a set of data.) 
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(1) Four Modifications Used on the Subsets. 

1. ORIG (Original) -- This modification did nothing to the data in the 
subsets; these realizations were grouped into n groups, and the grouped 
data was transformed before the pseudo values were calculated. The two 
transformations that were used were the cube root (Wilson-Hilferty) and 
the logarithm. 

2. REDF (Reduce Degrees of Freedom) -- This modification was the same 
as ORIG; however, for each pseudo value that was equal to another, the 
degrees of freedom used in the t-test were reduced by one. That is, if 
there are ten different pseudo values, nine degrees of freedom were used; 
if there were only eight different pseudo values in the ten pseudo values, 


three must be equal, and only seven degrees of freedom were used in the 


t-test. 
3. DELZ QWelete Zero Values) -- The zero values in the subsets of real- 
izations were removed and the subsets were reduced in number. (Note: 


this modification was used only when one type of realizations was being 
used.) 

4. SCAN (Replace Zero Values) -- The zero values in each of the subsets 
of realizations were replaced en non-zero values between zero and the 
minimum non-zero value. 

(2) The Three Transformations Used on the Jackknifed Data. 

1. No Transformation -- The grouped data formed from the modified data 
subsets was used to compute pseudo values. This transformation leads to 
jackknifing the sample standard deviation itself. 

2. Cube Root Transformation -- The cube root of the statistics computed 
from the grouped data was used to form pseudo values. This transformation 


leads to jackknifing the cube root of the sample standard deviation. The 
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following equation was used to form the pseudo values: 


3 am ae 
y,~ “ = Sa 


3. The Natural Logarithm Transformation -- The natural log yalues of 
the grouped data were used to form pseudo values. This transformation 
leads to the jackknifing of the logarithm of the sample standard deviation. 


The following equation was used to form the pseudo values: 


Y; = N: log (s.41) - n-log(s,). 
For a more complete description of the above transformations, refer to 
pages 138-141 of the article, "Data Analysis, Including Statistics," by 
Mosteller and Tukey. 
2. The Chi-Squared Program 
a. Use of the Chi-squared Test 

The realizations obtained from the queue simulation program 
were used as inputs for the chi-square test to form upper and lower limits 
for the confidence intervals on O° The confidence intervals about Op 
were formed in the following manner: 

1. Since each confidence interval that was constructed in this program 
was based on ten realizations, nine degrees of freedom were used in the 
chi-square test. 

2. For a 95% confidence interval with nine degrees of freedom, the 


chi-squared statistic percent points that were used were: 
2 
X 3 

2 


3. The variance of the ten realizations was computed using the follow- 


ISAT 0: 


ing equations: 
19 
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anal ee 
Sr * Nel fee Equ 1 


Y- where N = 10. 


Wy 
i 


uF | 


4. (Since i: eo: the population mean of the ten realizations, 
and s* is an unbiased estimate of the population variance of the ten 
realizations, then if the r's are normally distributed, 

N 


(N-1)°s57 = 2, (cr; = =) 


02 S2 


has the chi-square distribution with N-l degrees of freedom.) The con- 





fidence interval limits were calculated using the following equations: 





b. The Method of Combining Straight and Antithetic Realizations 
When both straight and antithetic realizations were used 
together, the following method of combining the realizations was used: 


1. Given that there were ten straight realizations on a queue property 


Tyo To +++ TyQ and ten corresponding 
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antithetic realizations 


' ' ' 


Kys Fo +++ Tig > 
Both the variance for the straight realizations (s*) and the variance for 
the antithetic realizations (s2") were calculated using equation Equ 1 on 
page 20, 
2. The variance used in the chi-square test, with N-l degrees of free- 


dom, was computed as follows: 


q 
cs? = (s2 + 52 Vi 2. 
r 6 r 


Zi 





IIIT. GRAPHS OF THE QUEUE PROPERTY REALIZATIONS 


Twelye exponential plots (one for each set of data) were used to 
investigate the data generated by the queve simulation program and used 
in the two statistics programs. Only the non-zero values of the first 
100 realizations in each set of realizations were used to make each plot. 
The (x,y) coordinates for each point were calculated as follows: 

1. Given that there were 80 non-zero realizations for a given sample 


of data 


Tyo lo. +e Typ where N = 80. 


Mhaese realizations were ordered such that 


A 
IA 
AN 


iE. = Ir =i eee = i ° 
(1) (2) (N) 
2. Next, to generate the exponential scores (the Y-axis coordinate 


values) the following equation was used: 


= N+1l-i 
Ml 9 renee gee 
AGO) N + where 


—) 
w 


i=1, 2, ... N for N = 80. (The minus sign was used to place the graphs 
in the first quadrant.) 
3. The ordered realizations and the exponential scores were paired so 


that 


A 
7 


= Ss ; 
It was noted from the plots that 
1. The straight realizations for the exp/exp queue parameter case 


tended to be exponentially distributed for all three queue properties. 
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2. The antithetic data for the exp/exp queue parameters generally de- 
viated from an exponential distribution. The general upward curvature 
implied that these realizations might be roughly Weibull distributed. Given 


that y(x) is characterized by the following probability density function: 
y(x) WG a:e7(bx)™, where a, b, and m are 


constants, then y(x) is Weibull distributed. With m = 1,0 the Weibull 
distribution is an exponential distribution; however, in the plots for the 
antithetic variables the upward curvature implied that m=1.0. A Weibull 
distribution with m=1.0 roughly approximates a normal distribution. 

3. The plots for both the straight and antithetic data for the exp/cons 
queue parameters tended to have the upward curvature. Hence, both the 
straight and antithetic data for this case might be similar to that from 


a Weibull distribution. 
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Iy. SUMMARY OF RESULTS 


The statistics on the coverage of Op and the statistics on the con- 
fidence intervals show that it is more advantageous to combine straight 
data than to use just straight data alone. The statistics also show that 
when both straight and antithetic data are used, the chi-squared confidence 
intervals generally covered o> a higher percentage of the time than did 
the jackknife-t-test confidence intervals. Examination shows that for 
our examples the chi-squared procedure somewhat over-covered Op? ies, 
was conservative. The use of straight and antithetic data in place of 
straight data alone tended to reduce both the confidence interval widths 
and the variance of the confidence interval widths when the jackknife 
method was used. However, for the chi-squared method, the confidence 
interval widths were increased slightly while the variance of these widths 
was reduced. In general, the variance of the confidence interval widths 
was three to four times greater for the jackknife method than for the chi- 
Square method. Also, the confidence interval widths given by the jack- 
knife method tended to be slightly wider than those given by the chi-square 
method. Except for the fact that the upper limits of the confidence in- 
tervals based on the logged jackknife data were markedly reduced, there 
seemed to be no shifting of the confidence intervals when both straight 
and antithetic data were combined. Thus, both the jackknife and the chi- 
Square confidence intervals seem to cover O better because of the 
decrease in the variance of the confidence interval widths; the better 
coverage of Op by the chi-square confidence intervals seems to be 
associated with the relatively smaller variance of the chi-square confidence 


interval widths. 


24 





Even though the combination of straight and antithetic data improved 
the coverage of Op by the jackknife method, the actual coverage using 
data from the exp/exp case was generally less than the coverage predicted 
by the t-test. However, for the exp/cons data the actual coverage was 
usually greater than that predicted by the t-test. The two factors that 
seem to be associated with this difference in coverage were: 

1. the type of distribution the data seemed to fit, and 

2. the variance of the population. 
In general, the exp/cons data seemed to fit a Weibull distribution with 
m>1.0 (refer to section III for information concerning the data and the 
plots for the data). This factor tended to make the distribution for the 
data look normals; hence,one would expect the chi-square sqare statistics 
and the t- statistics to be more accurate. 

The population variances for the three measures of effectiveness for 
the exp/exp case were generally three to three and a half times larger 
than the corresponding variances of the exp/cons case. This difference in 
population variance affects both the confidence interval widths and the 
variance of these widths, no matter whether the straight or straight and 
antithetic data were used. In general, the increase in confidence inter- 
val widths was about two to three times the increase in population var- 
iance; however, the increase in the variance of the confidence interval 
widths was about ten to thirty times the increase in population variance. 
Hence, the coverage of Op seemed to be dependent not only on the dis- 
tribution of the data but also the population variance. 

When using the chi-square procedure, excellent coverage of O was 
obtained only when straight and antithetic data were combined. When only 


Straight data was used, the coverage of Op was much lower than given by 
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the chi-square tables. This obseryation tended to uphold the fact that the 
chi-square procedure was usually non-robust. When both straight and anti- 
thetic data were used the chi-square confidence intervals tended to be a 
little eeeer than those from the jackknife method; also, this combination 
of data tended to shift the chi-square confidence intervals slightly up- 
ward. 

Hence, using the results tabulated in Appendices B, C, D, and E, one 
would tend to favor using a combination of both straight and antithetic 
data to place confidence intervals about G Pp: By using as few as ten 
realizations (ten straight and ten antithetic), the population variance 
can generally be well estimated with an interval estimate. By doing 


this, the cost of complex computer simulations can be reduced. 
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APPENDIX A 


STATISTICS FOR THE DISTRIBUTIONS AND QUEUE PROPERTIES 


(EXP/EXP QUEUE PARAMETERS) 


INTERARRIVAL TIMES 
THIS CHARACTERISTIC TIME HAS AN EXPONENTIAL DISTRIBUTION 


STRAIGHT ANTITHETIC COMBINED 
MEAN OF DIST 9.95 10.28 10.12 
VARIANCE OF DIST "104.62 112.38 108.50 


SERVICE lies 
fedeese CHARACTERISTIC TIME HAS AN EXPONENT] AE 501 STRIBUT IO 


STRAIGHT ANTITHETIC COMBINED 


MEAN OF DIST 11.98 10.06 11.02 
VARIANCE OF DIST 116.47 113.65 115.06 
Figure 3 
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STATISTICS FOR THE DISTRIBUTIONS AND 
QUEUE PROPERTIES 


(EXP/CONS QUEUE PARAMETERS) 


INTERARRIVAL TIMES 
ihpa > GRARACTERISTIC TIME HAS AN EXPONENTIAL DISTRIECUT IGN 


STRAIGHT ANTITHETIC COMBINED 
MEANGOF DIST Gao5 10.28 10.12 
VARIANCE OF DIST 104.62 Ti2e25 108.50 


SERV PCE MIORMies 
THIS CHARACTERISTIC TIME HAS A MISCELANEOQUS DISTRIBUTION 


STRALGHT “-ANT IT THE Tree ee Tice) 


MEAN OF DIST 11.19 11.19 11.19 
VARIANCE OF DIST J.J0 0.00 0.00 
Figure 4 
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APPENDIX B 
RESULTS FOR THE COVERAGE OF OP USING THE JACKKNIFE METHOD 


The results for a single modification and each of the three transfor- 
mations are tabulated on each page of this appendix. The first line of 
each page gives the following information: 

1. the queue property data that was used; 
2. the queue parameters that were used; 
3. the type of modification that was used, and 


4, the type of data that was used (straight data or a combination of 
straight and antithetic data.) 


For example, the first line on the following page has the following in- 
formation: 

Waiting times Exp/Exp Orig Stra. 
This information means that waiting time data was used from the exp/exp 
case and that the modification @RIG was used with only straight data. 
(Note: If a combination of straight and antithetic data were used, stra/ 


anti would have been used in place of stra.) 
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STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED 


PERCENTAGE OF COVERAGE 
T-TABLE AC 


PRED. TUAL 
60.0 465 
75.0 61.0 
80.0 64.0 
85.9 69.5 
90.0 13-0 
95.9 80.0 
98.0 85.0 
9950 88.5 


OTERPERENCE 


roe. 
14.0 
16.0 
Loe 
17.0 
PD. 0 
13.0 
10.5 


JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
T=1AeEeE PREP. 


60.0 
15.0 
80.0 
85.0 
OO 6:0 
95.0 
98.0 
99.0 


ACTU 
oe 


66.5 
Oe. 
174.20 
18.0 
83.5 
90.0 
91.5 


AL 


OT ERE ENCE 


6.5 
8.5 
9.5 
1ll.J 
12.0 
i ie 
8.0 
(25 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
ACTUAL 


T-TABLE PRED. 


60.0 
15.0 
89.0 
85.0 
90.0 
95.0 
98.0 
99.0 


54-5 
10.5 
7320 
15.5 
81.5 
85.5 
91.5 
93.0 


46 


DI EEERENCE 


525 
4.5 
1.0 
9.5 
8.5 
9.5 
6.5 
6.0 





WAITING TIMES 


Sey Se 
morAliSTICS ON THE COVERAGE USING 


ORIG 


STRAZ/ ANT I 
THE JACKKNIFE METHOD 


19 JUL 72 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. 


60.0 
15.9 
80.0 
85.0 
90.0 
95.0 
98.9 
99.0 


AC ih 


53-0 
10.5 
15.5 
19.5 
84.0 
88.0 
91.90 
92.0 


UAL 


DIFFERENCE 


7.0 
4.5 
4.5 
D4) 
6.0 
{0 
120 
(20 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF Cena 


T-TABLE PRED. TUAL 
60.0 57.5 
75.0 74.5 
80.0 78.5 
85.0 84.5 
90.0 86.0 
95.0 89.5 
98.0 J) 40 
99.0 96.0 


Vif rE ents 


2.5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
V=TASLE PRED. AC 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


TUAL 


60.0 
15.5 
18.5 
85.0 
88.5 
91.5 
94.5 
96.5 
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STATISTICS GN THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Wealopie 2B 


60.0 
15.0 
80.0 
85 .9 
90.0 
95.0 
98.0 
99710 


ED. 


ACT 


54.0 
10.5 
15.5 
89.0 
84.0 
88.0 
91.0 
S26) 


UAL 


DIPRERENCE 


6.0 
4.5 
4.5 
5. J 
6.0 
(.0 
7.0 
6.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
Taisece- Prev. 


60.) 
15.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


AC 


58.0 


15.0 
(3.0 
84.5 
86.0 
89.5 
93.0 
96.0 


TUAL 


UTE SR ENGe 


2.0 
0.0 
1.0 
0.5 
4.0 
Die) 
5-0 
3.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
ACT 


N=TAGEG “PRED. 


60.0 
15.0 
89.0 
85.0 
90.0 
9360 
98.0 
99.0 


UAL 


60.0 
15.5 
19.0 
85> 
89.0 
ees) 
94.5 
96.5 
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SuUATiSTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
TSVApee eek ED. 


60.0 
15.20 
80.0 
85.0 
90.9 
95.0 
98.0 
99.0 


ACT 


46.5 
57-0 
61.5 
66.5 
69.5 
16.5 
80.5 
82.0 


UAL 


DI PRERENCE 


13.5 
18.0 
18.5 
18.5 
20.5 
18.5 
17.5 
17.0 
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RED. 


ACT 
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14.0 
gear, 
82.5 
87.0 
89.5 


UAL 


DIET ERENCE 


5.0 
11.0 
13.0 
11.0 
14.) 
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11.0 

9.5 
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Oa Boe OF ede 5 


T=TABCE 


RED. TUAL 
60.0 55.0 
5.0 68.5 
80.0 71.0 
85.9 15.2.0 
90.0 78.5 
95.0 84.5 
98.0 90.0 
97.0 G2.0 


a0 
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WAITING TIMES EXP/EXP SCAN STRA/ANTI ool ve 
SSTATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL OPEPeERENCE 
60.0 54.25 oe) 
15.0 68.5 6.5 
80.0 71.5 8.5 
85.0 14.5 10.5 
90.0 18.0 12.0 
95.0 84.5 10.5 
98.0 88.5 9.5 
39720 91.5 is? 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
Nee eee OF COVERAGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 57.5 225 
75.0 76.5 -1.5 
80.0 78.5 5 
85.0 B20 30 
90.0 84.0 6.0 
95.0 88.5 6.5 
98.0 91.0 7.0 
99.0 93.0 6.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
TB ECE PRED. 


69.0 
75.0 
8.0 
85.0 
90.0 
95 .0 
98.0 
99.0 


ACT 


60.0 
78.5 
81.0 
84.0 
85.5 
Bled 
92.5 
95.9 


ay 


TUAL 


OCIFFERENCE 


0-9 
=365 
-1.0 

1.0 

4.5 

4.0 

525 

4.0 





WAITING TIMES 


RESULTS USING UNTRANSFORMED 


ExP7 Ee 
STATISTICS ON THE COVERAGE 


DE LZ 


STRA 


PIOSIUE 22 


USING THE JACKKNIFE METHOD 


PERCENTAGE OF COVERAGE 


tSTAbire PRED. 


60.0 
15.0 
80.0 
85.0 
90.9 
95.0 
98.0 
99.0 


CTUAL 


49.2 
65.6 
61.7 
TZ es2 
15.4 
80.5 
85.1 
90.3 


DIEGERENGE 


10.8 
9.4 
12.3 
12.7 
14.6 
14.5 
12.9 
8. f 


JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERGENTAGG OF ET in 


Toa e Rhee. 


60.0 
1520 
80.0 
85.0 
90.9 
95.0 
98.0 
99.0 


ACTUAL 
‘S3ae 


71.3 
i Goes, 
(1.9 
89.5 
86.2 
91.8 
92.3 


DIE EERENCE 


6.1 
oar | 
6./ 
tel 
9.5 
8.8 
6.2 
6.7 


hesULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Tae © PRED. 


60.0 
S60 
80.0 
85.0 
90.0 
Bee e) 
98 .0 
99.0 


ACTUAL 


5469 
10.3 
1724 
19.0 
83-6 
89.2 
9265 
95.4 


52 


DI Pires ENCE 


Sel 
4.1 
2-6 
6.0 
6.4 
orn) 
Sef 
3-6 











AVE WAITING TIMES EXP/EXP ORIG STRA Lo JULES IZ 
SeevISTICS ON THE COVERAGE USING THE JACKKNIFE @METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


TAGE oe RED. Rew DI FRERENCE 
60.0 42.0 18.0 
75-0 D2 62 21.5 
80.0 59.0 21.0 
85.9 64.5 20.5 
90.0 68.0 22-0 
95.0 14.0 ele 0 
98.0 19.0 19.0 
99720 82.5 16.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF SON Ma 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 47.5 ees 
75.0 58.5 16.5 
80.0 62.5 17.5 
85.0 71.0 14.0 
90.0 (Cae 16.0 
95.) 82.5 12.5 
98.0 86.0 120 
9gm0. 88.0 niles 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


53 


T-TAGLE PRED. ACTUAL DIG rPEXERGE 
60.0 49.5 10.5 
(5.0 62-0 13.0 
80.9 66.5 13.5 
85.0 713-5 11.5 
90.0 78.5 i 
25.0 84.0 11.0 
98.0 88.5 9.5 
99 .J 91.5 1.5 











AVE WAITING TIMES See All ay ORIG STRA/ANTI 19 JUL 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFCRMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 52.0 8.0 
75.0 69.5 5.5 
80.0 73.5 6.5 
85.0 79.5 5.5 
90.0 84.0 6.0 
95.0 87.9 0 
98.0 89.0 350 
99.0 91.0 8.0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


60.0 
15.0 
8J.0 
85.0 
90.0 
95.0 
98.0 
99.0 


RED. 


ACT 


oe 
14.0 
80.0 
84.0 
87.0 
92.0 
94.5 
95.5 


54 


UAL 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 55.5 4.5 
75.0 73.5 1.5 
80.0 77.5 265 
85.0 82.5 2.5 
90.0 84.0 6.0 
95.0 89.5 5.5 
98.0 94.5 3.5 
99.0 95.5 365 


DIFEERENGE 
2.5 
1.0 
0-0 
1.0 
3.0 
3-0 
3.5 
35 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


eee oes OF COVERAGE 
T-TABLE 


ae 
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AVE WAITING TIMES EXP EXP REOF STRA 19 JUL 72 
SEATTSTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PeMGeN WAGE SOF, COVERAGE 


Val AeeeE PRED. ACTUAL DIFFERENCE 
60.0 43.5 16.5 
1520 58.0 17.0 
80.0 63.0 17.0 
85.0 67.0 18.0 
90.0 71.0 19.0 
95.0 17.0 18.0 
98.9 Sais > 14.5 
95. 0 86.5 12.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF ee a 


T-TABBE PRED. ACTUAL OrEEERENGE 
60.0 49.0 Ele0 
15.0 61.5 13.5 
80.0 68.0 12.0 
85.0 15.0 10.0 
90.0 17.5 Zen 
95.0 83.5 11.5 
98.0 87.5 10.5 
99.0 20.0 9.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGe OF COVERAGE 


55 


J-TAGIEE PRED. ACTUAL DIFFEREIGE 
60.0 Slee 5S 8.5 
15.0 66.5 8.5 
80.0 12.0 8.0 
85.0 16.0 9.9 
90.0 81.0 9.0 
- boeree) 86.9 9.9 
98.0 90.0 8.0 
99.0 93.0 6.0 











AVE WAITING TIMES eye? eae REE STRA/ANTI Be JUL TZ 
Seat STICS ON THE COVERAGE USING THE JACIKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL DIEEERENGE 
60.0 52-0 8.0 
15.0 Coin 5-5 
80.0 135.5 6.5 
85.0 hr eps, 525 
90.0 84.0 6.0 
95.0 87.0 8.0 
98.0 89.0 9.0 
99.0 91.0 8.0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCeNIAGE OF COVERAGE 


lee Ber RED. ACTUAL DIFFERENCE 
60.0 55.5 4.5 
15.0 1265 1.5 
80.0 17.5 2-5 
85.9 82.5 262 
90.0 84.0 6.0 
Jae) 89.5 5-5 
98.0 94.5 3.5 
99%) pe 9) 2) 3.5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFEC DATA 
PERCENTAGE OF COVERAGE 


56 


ToRABEE. PREV. ACTUAL DIFFER Ce 
60.0 Dao Leo 
15.0 74.20 1.0 
89.) 8)J.0 0.0 
85.0 84.0 1.0 
90.0 87-0 3-0 
95.0 $4.0 3.0 
98.0 94.5 3-5 
99.0 95.5 3.5 





AVE WAITING TI 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


ies 


EXE EXP 


SCAN 


PERCENTAGE OF COVERAGE 
SAL FRED. 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


ACTU 


40.5 
53.0 
58.0 
63.5 
66.5 
12.5 
78.0 
82.5 


PERCEIiNPAGE OF ee ae 
ACTUA 


rae 


Te TABLE PRED. COV RCTOAL 
60.0 48.5 
15.0 60.5 
80.0 66.0 
85.0 73.0 
90.0 78.0 
95.0 83.5 
98.0 87.5 
99.0 90.0 


Bie rh 


60.0 
75.20 
80.0 
85.0 
90 20 
95.0 
98.0 
99.0 


ED. 


45.5 


57.0 
62.5 
70.0 
73.9 
82.5 
86.0 
87.5 


BY 


AL 


STRA 


OLEFERENCE 


OVE FERENCE 


DOE ee ie MiGs 


19.5 
22.0 
22.0 
21.5 
2325 
Cis 
20.0 
16.5 


14.5 
18.0 
iso 
15.0 
17.0 
12.5 
12.0 
Lie5 


11.5 
14.5 
14.0 
0 
120 
11.5 
10.5 

9.0 


Lo 23U Pe r2 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 





AVE WAITING TIMES er Sega) le SCAN STRA/ANTI Poe Ure 
samisSTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 53.0 7a 
S210 65.5 9.5 
80.0 70 9.0 
85.0 78.5 6.5 
90.0 83.0 7.0 
95.0 86.9 9.9 
98.0 89.0 9.0 
99.0 91.0 hele 


THTABLE PRED. ACTUAL © DIFFERENCE 
60.0 (54.0 6.0 
15.0 tig 3-5 
80.0 78.5 eS) 
85.0 81.0 4.0 
90.0 83.5 6.5 
95.0 88.5 6.5 
98.0 94.0 4.0 
99%) 95a 4.0 


MesvltS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


38 


T—-TAGEE PRED. ACTUAL DIFFERENCE 
60.0 56.0 4.0 
15.0 12.5 205 
80.0 80.9 Jed 
85.0 84.0 1.0 
90.0 86.0 4.0 
95.0 902 4.5 
98.0 94.5 3-5 
99.0 95.5 3.5 





AVE WAITING TIMES EXP/EXP DELZ STRA £o JU 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF CGYVERAGE 


T-VTABLE PRED. ACTUAL DEPRERENCE 
69.0 41.5 18.5 
75.0 Das 21.5 
80.0 59.0 21.0 
85.0 61.5 23.5 
90.0 68.5 21.5 
95.0 17.9 18.0 
98.0 84.0 14.0 
99.0 86.0 13.0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL OLEFER ENCE 
60.0 47.0 13.0 
15.0 5620 19.0 
80.9 2.0 17.0 
85.0 70.5 14.5 
90.0 77-0 13.0 
9a<0 84.5 10.5 
98.0 88.5 ioe 
99.0 $365 5-5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


59 


TAS te se RED. ACTUAL DIESER ENCE 
60.0 49.0 11.0 
1To<0 O2< 0 13.0 
80.9 66.5 13.5 
85.0 T7425 10.5 
90.0 81.0 9.0 
95.0 85.5 9.5 
98.0 93.0 5-0 
99 .0 94.5 4.5 





MAX WAITING TIMES EXP /EXP ORIG STRA iS JUL 7Z 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCGENTAGE OF heats 


tA BeE PRED. TUAL DIFFERENCE 
60.0 46.0 14.0 
15.0 58.5 16.5 
80.0 61.0 19.0 
85.0 64.5 20.5 
90.0 71.0 19.0 
95.0 81.0 14.0 
98.0 86.5 1 
99.0 89.0 10.0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PieINCiint Aot sr CO aa 


(ASCE PREC. ACTUAL OTE PERENCE 
60.) 4655 13a 
15.0 60.5 14.5 
80.0 65.5 14.5 
85.0 12-5 ran le, 
90.0 18.5 11.5 
SDJ 87.5 1.5 
38%. 0 ee, 6.5 
99.0 9570 4.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF eee 


60 


T-TABLE PRED. TUAL DIP REHENGE 
60.0 47.5 12.5 
15.0 64.5 10.5 
80.0 70.5 9.5 
85.0 16.5 8.5 
90-0 82.0 8.0 
95.0 89.0 6.0 
98.0 94.5 3.5 
99.0 95.5 3.5 





MAX WAITING TIMES EXEZEXAP ORIG STRA/ANTI PO VI 12 
Sopot STICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


Re SULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL DIERERMENCE 
60.0 58.0 2-0 
15.0 1.0 4.0 
80.0 15.5 4.5 
85.0 80.5 4.5 
90.0 82.5 (2.5 
95.0 87.5 {2.5 
98.0 Oive.2 6.5 
99:50 92.5 6.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
ae ae Gr COVER AGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 58.0 250 
7520 73.5 HN 
80.0 ii 3.9 
85.0 82.0 3.0 
90.0 85.) 5.9 
95.0 91.5 3.5 
98.0 92.5 5655 
99.0. 95.0 4.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


61 


i> teoee EreD. ACTUAL DIEEERENGE 
60.0 58.0 2.0 
15.20 16.20 -1.0 
80.0 80.0 0.0 
85.0 84.5 0.5 
90.) 88.0 2-0 
95.0 92.5 225 
98.0 94.0 4.0 
99.0 96.5 225 











MAX 


WAITING TIMES 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98 .0 
99.0 


60.0 
15.2.9 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


60.0 
75.0 
80.0 
85 .0 
90.0 
95.9 
98.0 
99.0 


ee 


EXP? EXP 


ED. 


PesULTS USING CUBE ROOT 


PERCENTAGE OF Se in 
Toler 


ED. 


COVE 
A 


ACT 


REO 


RAGE 
Cal 


TUAL 


49.0 
62.5 
65.0 
67.0 
14.5 
84.5 
90.0 
91.5 


51.0 


ACTU 


64.) 
69.0 
6.0 
82.5 
90.5 
93562 
eee, 


50.5 
66.5 
1320 
80.5 
85.5 
93.0 
35D 
92% 


62 


UAL 


AL 


STRA 


DPR rewenc & 


DIFFERENCE 


DI GEEENCE 


11.0 
12.5 
12.0 
18.0 
loo 
10.5 

8.0 

7.25 


9.0 
11.9 
11.0 

9.0 

1.5 

4.5 

4.5 

4.0 


9.5 
8.5 
7.0 
4.5 
4.5 
2-0 
2.5 
3-5 


1S edly i2 


RESULTS USING. UNTRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF 
T-TABLE PR 


TRANSFORMED JACKKNIFED DATA 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
T-TABee PRED. 





MAX WAITING TIMES EXP/EXP REUE STRA/ANTI 19 JU Z 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


l=TABLE PREG ACTUAL DI FRER ENCE 
69.0 58.0 2.0 
(5.0 41.5 325 
80.0 15.5 4.5 
85.0 80.5 4.5 
90.0 82.5 1.5 
9520 87.5 1.5 
98.0 oie 6.5 
99.0 9250 6.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE GF COVERAGE 


TH=Tebre Feo. ACTUAL Dit sehence 
60.0 58.0 2-0 
15.0 14.0 1.0 
80.J (7.29 329 
85.0 82.0 30 
90.0 85.0 5 20 
95.0 91.5 365 
98.0 S262 525 
99 .J 95.0 4.9 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PER@ENDAGe UF COVERAGE 
T-TAELE PRED. ACTUAL 


63 


DIEFERENGE 
60.0 58.0 2-0 
5.0 16.0 -1.0 
80.0 80.5 =e 5 
85.0 84.5 0.5 
90.0 88.0 2.0 
95.0 92.5 2e2 
. 98.0 94.0 4.0 
99.0 96.5 2.5 





MAX WAITING TIMES 4) aa SCAN Sale 19 JUL 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
Ee ae OF COVERAGE 


T-TABLE PRED. ACTUAL OTP ee ence 
60.0 41.5 18.5 
15.0 58.9 17.0 
80.0 58.5 21.5 
85.0 63.0 22.0 
90.0 68.5 21.5 
95.0 16.5 18.5 
98.0 82.0 16.) 
SUSE se 86.5 12.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


TsAere PRED. ACTUAL PLEREMENGE 
60.0 45.5 14.5 
15.0 59.0 16.) 
80.0 62.5 17.5 
85.9 69.5 15.5 
90.0 16.0 14.0 
95.0 82.5 12.5 
98.0 90.0 8.0 
99.0 PoaU 6.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


64 


T=TABEE PREG. ACTUAL DIFFERENCE 
60.0 48.0 12.0 
75.0 62.0 13.0 
80.0 67.5 12.5 
85.9 14.20 11.0 
90.0 19.0 11.0 
95.0 87.0 8.0 
98.0 93.0 520 
99.0 94.5 4.5 
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MAX WAITING TIMES EAR exe SCAN STRA/ANTI 19 Je 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED 
PERCENTAGE OF COVERAGE 


JACKKNIFED DATA 


TSAbee PRED. ACTUAL DIFFERENCE 
60.0 5720 3.0 
15.0 69-5 52 5 
80.0 12.0 8.0 
85.9 7.20 8.9 
90.0 19.0 Li 0 
95.0 84.5 10.5 
98.0 89.5 8.5 
920 92.0 7.0 


BSsuLTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVCRAGE 


T= AGIRE PRED. ACTUAL DIF RERENCE 
6) .0 56.) Ged 
15.0 13.0 2.0 
80.0 76.20 4.0 
85.0 80.5 4.5 
90.0 84.0 6.0 
95.0 88.5 6.5 
98.0 92.0 6.0 
99.0 93.0 6-0 


Rees UIT S USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


65 


(—fABEE PREUO™ ACTUAL DIFFERENCE 
60.9 58.0 2.0 
15.0 1520 0.0 
80.0 78.0 2-0 
85.0 84.0 1.0 
90.0 86.0 4.0 
95.0 90.0 5.9 
98.0 9262 —-) 
99.0 96.0 3.0 
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MAX WAITING TIMES EXP/EXP DELZ STRA Lo IU 2 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE GF COVERAGE 


i=—Ab EE PRED. ACTUAL OFErPERNENCE 
60.9 43.0 17.9 
15.0 55.5 19.5 
89.0 61.0 19.0 
85.0 64.0 21.0 
90.0 10.0 20.0 
95.0 t8.5 16.5 
98.0 86.5 11.5 
99.0 89.5 9.5 


BESULTS USING CUBE ROOT TRANSFORMED JDAGRENIFED DATA 


TITABLE PEED. ACTUAL =~ DIFFERENCE 
60.0 49.0 Pis.0 
mS. 0 62.0 53:0 
89.9 66.5 13.5 
85.0 73.5 1h </5 
90.0 WoO 13.0 
95.0 87.5 fos 
98.0 93.0 5.0 
99.) 96.0 3.9 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
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Tora BUe PRED. ACTUAL BUCS Paken (Gla 
60.0 52-0 8.0 
(5.20 66.0 9.0 
80.0 19.5 9.5 
85.0 16.0 =) 8, 
90.0 81.5 8.5 
95.0 90.5 4.5 
98.0 96.0 2-0 
$9.0 97.5 1.5 
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WAITING TIMES 


EXP/CONS 


ORIG 


SHERA 


EO a SUE Ry 2 


STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHCD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T=(ABeeE PRED. 


pesutL lS USING CUBE ROOT TRANSFORMED 


60.0 
15.0 
80.0 
85.0 
90.0 
oD 6 0 
98.0 
60 


ACTUAL 


66.0 
80.0 
83.0 
86.0 
88.5 
93.0 
950 
Si. 0 


PERCENTAGE OF COVERAGE 
T=1R6CE 


69.0 
75.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


p 


RED. 


ACTUAL 


68.5 


80.5 
87.5 
88.5 
90.0 
94.5 
96.5 
98.0 


DIFFERENCE 


DIPRERENCE 


-6.0 
= D.00 
=S70 
-1l.J 
eS, 
2-0 
3.0 
2.0 


=O) 
= iene 
siieeo 
ese, 
0.0 
J.5 
| Ee, 
1.0 


JACKKNIFED DATA 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T= ee ENE RED. 


60 .J 
75.0 
80.90 
85.0 
90.0 
95.0 
98.0 
ie 0 


ACT 


10.0 
82.0 
87.0 
90.0 
90.5 
94.0 
98.5 
he Es, 


6/7 


UAL 


DI EEER ENCE 


10.0 
ceo 
=f gO 
=e 
-0.5 

1.0 
=O9 
0.0 





WAITING TIMES 


EXP/CONS 


ORIG 


STRA/ANTI 


19 JUL 72 


STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED 


PERGENTAGE OF COVERAGE 


VW=WaASte PRED. 


60.0 
5.9 
80.0 
85.0 
90.0 
9260 
98.0 
99.0 


ACTUAL 


68.5 
19.5 
83.5 
89.5 
91.5 
lar (8 
9625 
T1.0 


Dir rERENCE 


moe 
eno 
=35.9 
—4.5 
+16 
0.0 
1.5 
2.0 


JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFGRMED JACKKNIFED DATA 
PERCENTAGE OF COV OL 


T=TAGEE PRED. 


MmesJlL IS USING LOGGED TRANSFORMED 


PERCENTAGE OF COVERAGE 
TS Aeee ee ReEe ACT 


60.0 
15.0 
80.0 
85.0 
One) 
95.0 
98.0 
99.0 


60.0 
15.0 
80.0 
85.0 
90.0 
9520 
98.0 
99.0 


10.5 
83.0 
84.5 
88.5 
S325 
She 
96.5 
a ae) 


TUAL 


170.5 
83.5 
84.5 
89.90 
93.5 
96.5 
97.0 
98.5 


68 


DIFRERENCE 
-10.5 


~8.90 
~4.5 
= 35,5 
“2 
=O 

1.5 

1.5 


DIFFERENCE 
~10.5 


-8.5 
—-4.5 
—-4.9 
3D 
gach 

1.0 

0.5 


JACKKNIFED DATA 





WAITING TIMES 


RESULTS USING UNTRANS FORMED 


EXP/CONS 


REDF 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


PERCENTAGE OF COVERAGE 
C-TAble ere ew. 


60.0 
75.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


ACTUAL 


14.20 
84.5 
86.5 
90.0 
93.5 
94.0 
98.0 
98.5 


STRA 


DIFFERENCE 


—-14. 0 


=F 
-6.5 
-5.0 
= Deo 
1.0 
0.0 
0.5 


bo) SU ate 


JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


BAN alae OF COVERAGE 
T=fABGE ACTUA 


RED. 
60.0 77.0 
75.0 88.0 
80.0 89.5 
85.0 90.5 
90.9 92.5 
95.0 98.0 
98.0 99.5 
99.0 99.5 


L 


OTP GERENCE 


—-1/.0 
—13a0 


=o 
= o<0 
=252 
-3.0 
=l.o 
=U—> 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TAB@E PRED. 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98 .0 
99.0 


AC 


16.20 
88.0 
90.0 
91.0 
94.0 
98.0 
9962 
AK EK 3K 


69 


TUAL 


DIFFERENCE 


—-16.0 
-13.0 
-10.0 


~Ge0 
-4.9 
—-3.0 
-1.5 
-1.0 





Heat ING TIMES EXP/CONS RevUr STRA/ANTI 19 JUL 72 
STATISTICS ON TRE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


NewAGBLE PRED. ACTUAL DUE RERENCE 
60.0 68.5 -8.5 
15.0 80.0 -5.0 
80.0 83.5 =3.62 
85.0 89.5 ~4.5 
90.0 91.5 =l.5 
95.0 73.65 —Ueo 
98.0 96.5 1.5 
99.0 97.0 2.0 


RESULTS USING CUBE RGOT TRANSFORMED JACKKNIFED DATA 


T-TABLE PRED. ACTUAL © DIFFERENCE 
60.0 10.5 aE Oe) 
15.20 83.5 -8.5 
80 0 84.5 -4.5 
85.0 88.5 oe 2 
90.0 2 a2 =3%2 
95.0 9552 ee 
98.0 9G.) 1.5 
99.0 ole) 1.5 


RESULTS USING LOGGED TRANSFORMED 


PERCENTAGE OF COVERAGE 


Uso eV Ele ee Bs ACTUAL DIF PERENCH 
60.0 10.5 = Oreo 
15.0 83.5 mee 
80.0 84.5 -4.5 
85.0 89.0 -4.0 
90.0 235 =) 
9340 96.5 =a: 5 
98.0 97.0 1.0 
99.0 98.5 0.5 


70 


JACKKNIFED DATA 





WAITING TIMES 


EXP /CONS 


SCAN 


STRA 


IS IUL 72 


STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF an 
ACTUA 


T= TAbt tert cD. 


60.0 
15.0 
80.0 
85.9 
90.0 
95.9 
98.0 
99.0 


61.0 
69.0 
13.5 
17.0 
83.0 
87.0 
92.0 
94.0 


BUG alee ie /\| Gs 


= 1,0 
6.0 
6.5 
8.0 
120 
8.0 
6.0 
5-0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Tm UNOLE PRED. 


69.0 
1360 
80.0 
85.0 
90.0 
95 .U0 
98.0 
990 


AE 


(64.5 


14.0 
fae ara. 
Ba 0 
86.5 
9J.9 
94.0 
96.5 


TUAL 


Dit GeReNGe 


-4.5 
1.0 
0.5 
029 
325 
50) 
4.0 
205 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


TATA CE PRE. 


69.0 
15.0 
8J.0 
85.0 
90.0 
95.0 
98.0 
99.0 


ACT 


64.5 
T1725 


S280 


86.5 
87-5 
9260 
97.0 
98.5 


71 


UAL 


DIFFERENCE 


-4.5 
at a, 
-2.0 
=e 
2-5 
2.5 
1.0 
0.5 





WAITING TIMES 


EXP7COENS 


SCAN 


STRA/ANTI 


PIP IVE- TZ 


STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


eae see OF COVERAGE 
T=TABE'E 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98 .0 
99.0 


PRED. 


ACT 


60.5 
13.5 
19.0 
85.5 
88.0 
91.5 
94.9 
95.5 


UAL 


DIFFERENCE 


=045 
1.5 
1.0 
-0.5 
2.0 
<2 
4.9 
325 


ResuletTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


PERCENTAGE 
VW=TAGBEE PRED. 


60.0 
15.0 
80.0 
85.9 
90.0 
957 0 
98.9 


99.0 


te Can 
ACTUAL 


65.5 


77.09 
83.5 
89.0 
2025 
S32 
95.5 
96.0 


DIEPPE RENCE 


9, 
2 ad 
Hoe D 
-4.0 
-0.5 

1.5 

2.5 


eye (01 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
l= HASEE PRED. AC 


60.0 
15.0 
80.0 
85.) 
90.0 
9360 
98.0 
99.0 


TUAL 


68.5 
19.5 
85.0 
91.0 
92.5 
94.5 
96.0 
97.0 


Fz 


DIFFERENGE 


-8.5 
-4.5 
-5.0 
-6.9 
=2e2 
0.5 
2-0 
2-0 











WAITING TIMES EXP/CONS Deez STRA JR os 8 | Be (4 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL OV Pr emence 
60.0 50. 0.9 
15.0 68.2 6.8 
80.0 68.7 11.3 
85.0 14.2 10.8 
90.0 80.8 Fez 
95.0 85.4 9.6 
°8.0 93.4 4.6 
99.0 94.4 4.6 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 


Table PRED. 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


60.0 
15.0 
82 J 
85.0 
90.0 
95.0 
98.0 
oo a) 


ACTUAL 


64.6 


14.7 
18.8 
84.3 
S88) Ce, 
iene 
96.0 
Fis 


PERCENTAGE OF COVERAGE 


T=TABEE PRED. 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


ACT 


68.17 
80.3 
84.3 
86.4 
90.4 
= Oa) 
97.0 
GS 62 


73 


UAL 


OPE RP etCenGe 


DIT PEER ENCE 


-~4.6 
0.3 
1.2 
O.7 
4.1 
21 
2.0 
Ua 


-8.7 
=5ie3 
-4.3 
-1.4 
-0-4 
=OiesD 

1.0 

9.5 





AVE WAITING TIMES 
emer iStTiCsS ON THE COVERAGE USING THE JACKKNIFE METHOD 


EXP/CONS 


ORIG 


RESULTS USING UNTRANSFORMED 
PERCENTAGE OF eases 


l=ieyecte PRED. TUAL 
60.0 69.0 
75.0 82.0 
80.0 84.0 
85.0 90.0 
90.0 90.5 
95.0 93.4.0 
98 .0 94.0 
990 96.0 


PERCENTAGE OF COVERAGE 
TSFAStLe PRED. C 


60.0 
ote O 
80.0 
85.9 
90.0 
95.0 
98.) 
99.0 


ACTUAL 


1225 
82.0 
85.5 
89.0 
92.0 
S265 
96.49 
96.5 


RESULTS USING LOGGED TRANSFORMED 


PERCENTAGE OF COVCRAGE 
leTABWE PRED. 


60.0 
15.0 
80.0 
85.9 
90.0 
95.0 
98.0 
o372.0 


Ae 


UAL 
13.0 
82-0 
84.5 
88.5 
92-0 
94.0 
96.0 
97.5 


74 


STRA 


DIFFERENCE 


=9:5:0 
aa O 
-4.0 
oa) 
-0.5 
2-0 
4.0 
320 


OUP EERENCE 


=Z26> 
-7.9 
-5.5 
-4.0 
=a (LENO, 
1.5 
2-0 
205 


19 JUL 72 


JACKKNIFED DATA 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


JACKKNIFED DATA 


DTEEER ENCE 


eae ei (0) 
-7.0 
~4.5 
= 260 
24,0 

1.0 
2-0 
1.5 


a 


a 








_ 








AVE WAITING TIMES EXP/CONS ORIG STRA/ANTI PSEIUE 2 
Sei STICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERACE 
ACTUAL 


UsIeaApee PRED. OTPPERENCE 
60.0 69.0 =e O 
15.0 85.0 -10.0 
80.0 87.0 -?f.9 
85.0 90.5 265 
90.0 Za a ee, 
95.0 96.0 =14.0 
98.0 97.5 0.5 
99.0 98.5 0.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF oO a 


l=ASEG PRED. ACTUAL DTPPERENCE 
60.0 69.0 selon) 
15.29 82.5 =i 
80.0 88.0 -8.0 
85.0 SVS =[5 
90.0 94.0 -~4.0 
95.0 96.0 -1.0 
98.0 99.0 -1.0 
99.0 99.0 0.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


75 


T—Webee PRED. ACTUAL DUPEEK ENGE 
60.0 69.5 wl S. 
15.9 82-5 -7.5 
80.0 88.0 -8.0 
85.0 93.0 —§ 10 
90.0 ses, =D2 
S540 97-0 -2.0 
98.0 99.0 -1.) 
99.0 99.0 0.0 





AVE WAITING TIMES EXPVCGNS REDE STRA LOesVUe. 12 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


TaTAeEe PRED. ACTUAL DIFFERENCE 
60.0 728 2720 
75.0 83.0 2810 
80.0 85.5 -5.5 
85.0 91.0 0 
90.0 91.0 io 
95.0 94.0 ea 
98.0 94.5 3.5 
99.) 96.0 z) (0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE.OF COVERAGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 73.5 -13.5 
70 83.0 -8.0 
80.0 86.0 -6.9 
85.0 90.5 -5.5 
90.0 93.5 -3.5 
95.0 94.0 eae 
98.0 96.5 1.5 
99.9 96.5 25 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PEBCENTAGE OF COVERAGE 


76 


[=VAGIEE Prev. ACTUAL OE per GN Gr 
60.0 14.5 -14.5 
15.0 83.0 -8.0 
80.0 86.0 -6.0 
85.0 89.0 -4.0 
990.0 93.5 349) 
95.0 94.5 0.5 
98.0 96.5 1.5 
S930 98.5 0.5 


a 
(ae, in 





AVE WAITING TIMES EXEVCONS. -REOF 
Prati StTicS ON THE COVERAGE USING 


STRA/ANTI POS IUL eZ 
THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED 
Pangaea ec OE COVERAGE 


JACKKNIFED DATA 


Tataebe  PaoD. ACTUAL DYFE ewe NCE 
60.0 69.0 -9.0 
15.0 85.0 Or. 8. 
80.0 87.0 =120 
85.9 90.5 =5eD 
90.0 9245 =Leo 
oa 0 96.0 =a) 
98.0 STi <2 0.5 
pe 0 98.5 0.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Tle bere RED. ACTUAL DIFFERENCE 
60.0 69.0 =960 
15.0 82.5 =f-5 
80.0 88.0 = 6 ono 
85.0 S200 =e 
90.9 94.90 ~4.) 
95.0 96.0 =O 
98.0 99.0 edt 8, 
930 Spence, J.J 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 


7/ 


eel Pte. ACTUAL DIEGERENGS: 
60.0 69.5 =o a 
75.0 82.5 (ieee 
80.0 88.0 = Oen0) 
85.0 936 0 -8.0 
90.0 95.5 -5.5 
95.0 97.0 =260 
98.0 99.0 =e0 
99.0 99.0 0.0 





AVE WAITING TIMES EXP/CONS SCAN STRA 19 JUL 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF Nea 


CaaS earn eD. ACTUAL DEE ERENCE 
60.0 68.5 -8.5 
15.0 81.5 76.5 
80.0 84.0 -4.0 
85.0 89.5 —-4.5 
90.0 90.0 Q0.0 
95.0 91.5 325 
98 .0 93.9 52 J 
99.0 94.5 i 


T=TAEUE PRED. 


60.0 
75.0 
80.0 
85.) 
90.0 
95.0 
98.) 
99.0 


MBESULTS USING 


AL 
73.0 
82.0 
86.5 
99.0 
91.0 
9252 
95.0 
96.5 


LOGGED TRANSFORMED 


PERCENTAGE OF SAL 


TS PaGResPRE . ACT 
60.0 13.0 
15.0 83.0 
80.0 85-5 
85.) 89.0 
90.0 91.5 
95.0 Fo hs, 
98.0 oie 
99.0 97.20 


78 


DIFFERENCE 


-13.0 
-f.J 
= Oee 
=e 0 
15.0 

225 
3.9 
2.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENT AG Ga0F aS A 


JACKKNIFED DATA 


OUlLRE ERENCE 


-13.0 
~8.) 
-5.5 
-4.9 
-1.5 

1.5 
2.5 
26 





Oo 





Pee WAITING TIMES EXP/CONS SCAN STRA/ANTI 19 JUL 72 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T= )AGwe PRED. ACTUAL DIFP ERENGe 
60.0 68.0 -8.0 
75.0 $355 =—Be 2 
80.0 85.0 -5.0 
85.0 89.9 —-4.9 
90.0 91.5 =l)2 
95.0 94.5 0.5 
98.0 97.0 1.0 
99.0 98.5 QO.5 


PesvLTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF Ne a 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 1020 -19.2) 
75.0 83.5 ~8.5 
80.0 87.0 -7.0 
85.0 91.0 -6.0 
90.0 93.5 -3.5 
95.0 96.5 -1.5 
98.0 99.0 -1.0 
99.0 99.0 0.0 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


79 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 T0.0 =] ded 
75.0 84.5 -9.5 
80.9 89.0 -~9.0 
85.0 91.5 ~6.5 
90.0 94.0 ~4.0 
95.0 97.0 —2.9 
98.0 99.0 ~1.0 
99.9 99.0 Ox0 





AVE WAITING TI 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


eS 


EXP/CONS 


Diez 


STRA 


POF NIVES (2 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 
TSPABLCE PRED. 


60.0 
15.0 
80.0 
85.0 
90.0 
95.0 
98.0 
99.0 


ACTUAL 
66.0 
19.5 
81.5 
86.0 
89.9 
91.0 
92.5 
95.9 


PERCENTAGE. 0F oO aie 


UTEP eneNce 


-6.0 
—4.5 
=e 
=O 
1.dJ 
4.0 
DieD 
4.J 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


TRABE Ge PRED. CTUAL OT Rien en Ge 
60.0 (69.0 =7 <0 
15.0 83.0 -8.0 
80.0 85.0 =e) 
85.0 89.0 -4.0 
90.0 91.0 =150 
95.0 92.0 3.0 
98.0 95.0 320 
99.0 DDD 3.5 
Resuirts US ING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 


T—aBee PRED. ACTUAL OLEFERENCE 
60.0 1.5 =e 
15.29 83.0 = Ore 
80.0 86.5 =66.9 
85.0 90.0 -5.0 
90.0 91.5 a) ar 
95.0 926.0 1.5 
98.0 oD 62 2e2 
99.0 97.0 2-0 


80 





MAX WAITING TIMES EXP/CONS ORIG STRA Poe IUE TZ 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T]TASLE PRED. ACTUAL DIFFERENCE 
60.0 68.0 -8.0 
75.0 S25 = feo 
80.0 85.5 525 
85.0 89.0 -4.0 
90.0 90.5 =OlsD 
95.9 93.0 Zaid 
98.0 Sao QO.5 
99.0 ee fee 1.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
PRED. ACTUAL 


T=TAEEE DIF PERaNGE 
60.0 ee, =v. 
15.0 83.0 -8.0 
80.0 86.5 -6.-5 
85.0 90.0 = Dieu 
90.0 91.5 =e 
9) ..0 96.5 lee 
98.0 97.5 QO.5 
99.0 ar eri, 1.5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


PERCENTAGE OF COVERAGE 


81 


TW Fee PE PRED. ACTUAL DIFFERENCE 
609 (2.20 = P20 
7520 83.5 =8.12 
80.0 87.5 (too 
85.0 90.5 =D of 
90.0 93.5 =34 > 
95.0 97.9 -2.0 
98.0 97.5 0.5 
99.0 98.0 1.0 











MAX WAITING TIMES EXP/CONS ORIG STRA/ANTI }Oersu 12 
STATISTICS GN THE COVERAGE USING THE JACKKNIFeE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
ACTUAL 


T-TABLE PREO. DIEGe er Ce 
60.0 10.0 =Gs0 
5.9 84.0 = 9ie.0 
80.0 87.5 ~7.5 
85.0 89.0 —4.0 
90.0 94.0 -4.0 
95.0 SoD -0.5 
98.9 96.0 2.9 
99.0 99.0 0.0 


mESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL OIE SE ERaiiee 
60.0 By go, => 
75.0 84.0 =960 
80.0 88.0 -8.0 
85.) S130 =6.9 
90.0 94.0 -4.0 
95.0 96.0 -1.0 
98.0 99.0 =. U0 
99.0 99.5 -0.5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


82 


l=taeB bE PREO. ACTUAL DIEFEERENCE 
60.0 14.25 ~14.5 
75.0 84.5 ee, 
80.0 88.0 -8.0 
85.9 924.0 -7.0 
90.0 93.5 -3.5 
95.90 97.5 <<. 
98.0 99.0 -1.0 
99.0 Soha -1.0 


MAX WAITING TIMES EXP7CONS REDF 
sueeeISTICS ON THE COVERAGE USING 


STRA 19 JUL 72 
THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED 


PERCENTAGE OF CO 
T=TABLE PRED. ACTUAL 


JACKKNIFED DATA 


DIFFERENCE 


69.0 19.5 =10%5 5 
15.0 83.0 -8.0 
80.0 87.0 -7.0 
85.0 Seas, —-4.5 
90.0 92.5 = 205 
95.0 93562 leo 
98.0 97.5 0.5 
99.9 oT s5 1.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
eee ne Se OF COVERAGE 


1—=Weaece PRED. ACTUAL Dit heh) eo 
60.0 1220 -12.0 
75.0 aS) =1Gs.5 
60.) 88.9 -8.9 
85.0 91.0 =5.0 
90.0 93.0 = ee) 
Bs rae 97.0 =a) 
98.0 97.5 0.5 
ee 8. 97.5 io 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


83 


f-VApUcP RED. ACTUAL DLEFERENCE 
60.0 1420 -14.0 
15.0 86.5 = le 2 
80.0 89.9 = Siete) 
85.0 91.0 =660 
90.0 94.9 -4.0 
95.0 97.5 Zao) 
98.0 97-5 0.5 
99 .0 98.0 1.0 








MAX WAITING TIMES EXAR/GONS REDE STRA/ANTI jhe re ©) Oe 2 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERGENTAGE OF COVERAGE 


1—-VAcee PRED. ACTUAL DIFEERENCE 
60.0 10.0 -10.0 
15.0 84.0 = end) 
80.0 87.5 aie, 
85 .V 89.9 -4.9 
90.0 94.0 -4.0 
95.9 Sei =O 
98.0 eal ®, 2.0 
3950 99.0 0.0 


RESULTS USING CUBE ROQT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T=7JABLE PRED. ACTUAL Di FEERENCE 
6). C255 =) 3 
roorne 84.0 = Jeno 
80.0 88.0 -8.0 
85.0 ee ens, -6.5 
90.0 94.0 -4.0 
95 .U 96.0 -1.0 
98.0 99.0 = a0 
39.0 99.5 -O25 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
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T=FABEE PRED. ACTUAL DIFEERENCE 
60.0 174.5 -14.5 
75.0 84.5 =o a 
80.0 88.0 -8.0 
85.0 92.0 —ts O 
90.0 93.5 =3..0 
95.0 97.5 oa 
98.0 99.0 -1.0 
99.0 se ok oe -1.0 








MAX WAITING TIMES 
Berea ti STics ON 


EXP/CONS SCAN STRA EP IVES 72 
THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


TAS re PRED. ACTUAL DIFFER ENCE 
60 .0 62.0 =Lad 
(5.0 14.0 1.0 
80.0 4550 1.5 
85.0 81.5 3.5 
90.0 86.0 4.0 
Go «0 89.5 Se eS, 
98.0 96.0 2-0 
25.0 96.0 3-0 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 64.5 -4.5 
75.9 79.0 -4.0 
80.0 82.0 -2.0 
85.0 87.0 -2.0 
90.9 89.0 bao 
95.0 95.5 -0.5 
98.0 96.0 DEI 
99.0 96.5 2.5 


MESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
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T-TABLE PRED. ACTUAL DIFFERENCE 
60.0 65.5 -5.5 
(eae 81.5 -6.5 
80.0 85.5 ~5.5 
85.0 88.5 -3.5 
90.0 92.0 -2.0 
95.0 96.0 -1.0 
98.0 96.5 1.5 
99.0 97.5 1.5 





MAX WAITING TIMES EXP/CONS SCAN STRA/ANTI LOS. 12 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Palle bw Ds ACTUAL DIFFERENCE 
60.0 65.0 =D 
15.0 19eo —-4.5 
80.0 82a =Zao 
85.0 86.5 =Iki> 
90.0 93.0 =—3. 0 
95.0 94.0 1.0 
98.0 95.5 2.5 
99:50 97.5 1.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 


Tl=aacCe PRED. ACTUAL OU elpare INCE 
60.0 70.5 = Oieo 
15.0 81.0 -6.9 
80.0 85.0 me) 
85.0 Sle = Ole 
90.0 ee re, Siete 
oO ee). =O 
98.0 98.0 9.9 
93.0 Oo 0 0.90 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
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T=7TABLEG PRED. ACTUAL OIFFERENGE 
60.0 12.5 aoe 
75.0 82.5 = ae 
80.0 88.0 -8.0 
85.0 92.0 -7.9 
90.0 93.0 = 0 
95.0 S132 =e 
98.0 Shel. 8) =lie0 
he ae) isle res, -0.5 





MAX WAITING TIMES EAPSCONS “DELZ STRA ro JU 2 
STATISTICS ON THE COVERAGE USING THE JACKKNIFE METHOD 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
PERCENTAGE GF COVERAGE 


T—-TVASLE “PRED. ACTUAL UTPrERENCE 
69.) 56.9 4.29 
(es 8, 67.0 8.0 
80.0 70.0 10.0 
85.0 16.5 8.5 
90.0 80.5 9.5 
$5.9 84.5 10.5 
98.0 92-0 6.0 
99.90 955 3.5 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF Seas 


T=TABEE PRE. TUAL DIFFERENCE 
60.0 See O.5 
15.0 135 1.5 
89.0 77.5 Ze 
85.0 82.5 2e5 
90.0 86.0 4.0 
95.0 Mora, 1.5 
98.0 95.5 2-5 
9930 96.5 2.5 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
PERCENTAGE OF COVERAGE 
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T-TABLE PRED. ACTUAL Dit PE eNee 
60.0 62.5 ees) 
15.20 16.0 Sle © 
80.0 81.0 —150 
85-0 86.0 =e 
90.0 89.5 0.5 
95. 0 95.5 -0.5 
98.0 96.0 2-0 
99 .0 98.0 1.9 


sree 





APPENDIX C 


RESULTS FOR THE COVERAGE OF Op USING THE CHI-SQUARED METHOD 


The results for the single modification ORIG and un-transformed data 


are given 


gives the 


1. the 
Z., the 
3. the 
4. the 


on each page of this appendix. The first line on each page 
following information: 

queue property data that was used; 

queue parameters that were used; 

type of modification that was used, and 


type of data that was used (straight data or a combination of 


straight and antithetic data). 
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WAITING TIMES  EXP/EXP ORIG STRA 19 JUL 72 


sme riSTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


CHI-TABLE PRED. ACTUAL OLEFERENGe 
80.0 57.0 23.0 
90.0 11.5 18.5 
95.0 18.5 16.5 
98.0 86.5 11.5 
99 2.0 88.5 10.5 
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WAITING TIMES EXP/ EXP ORIG STRA/ ANTI 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


Reoveros USING UNTRANSEURMED DATA SUESers 
PERCENTAGE OF COVERAGE 





CHi—WASEE PRED. ACTUAL DIE FERENCe 
80.0 81.5 =1%55 
90.0 91.5 me er 
95.90 95.5 =0a2 
98.0 98.0 0.0 
99.0 98.0 1.0 
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AVE WAITING TIMES EXP/ EXP ORIG STRA 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFGRMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


91 


CHIl-WABIEE PRED. ACTUAL OI FFENRENCE 
80.0 54.25 Veo) 2 
90.0 67.5 22.5 
95.0 16.25 18.5 
98.0 81.0 17.0 
2960 89.5 9.5 





AVE WAITING TIMES EAPJ EXP ORIG STRA/ANTI Poel. 12 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCeNITAGE Or CUVERAGE 


CHI-TABLE PRED. ACTUAL DIFFERENCE 
80.0 1365 4.5 
90.90 87.0 3.9 
95.0 93.0 2.0 
98.0 98.0 0.0 
99.0 98.0 1.0 


OZ 





MAX WAITING TIMES  EXP/EXP aye ae STRA 19 JUL 72 


emAtTiISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


SCni—-TABLEE PRED. ACTUAL DIFFERENCE 
80.0 63.0 17.0 
90.0 16.0 14.0 
95.0 85.5 9.5 
98.0 Oi. 5 6.5 
99.0 96.0 3-0 


a3 


vr ys 
- i+ 
Per ‘ : 





MAX WAITING TIMES EXP / EXP ORIG STRA/ ANTI LORI TZ 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


CHIi—VASCE PRED. ACTUAL Oi r ren eniee 
80.0 83.5 =35 9 
90.0 92.0 -2.0 
95.0 98.0 = Sisto 
98.0 Jee o =Us.2 
99.0 99.5 ~0.5 
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MAX WAITING TIMES EXP/CONS ORIG STRA 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


95 


Chi-=TesbE PRED. ACTUAL DLE EER ENCE 
80.0 90.5 =l0. > 
90.0 Se ree, =[e2 
95.0 98.5 =569 
98.0 S665 ~0.5 
99.0 ee = 05> 





WAITING TIMES EX P/ CONS ORIG STRA 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
MeN Lee OF COVERAGE 


CHI-TABLE PRED. ACTUAL DIFEER ENCE 
80.0 91.0 -11.0 
90.0 97.0 -7.0 
95.0 98.5 =34)> 
98.0 I9-63 at 
99.0 SoS -0.5 
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WAITING TIMES  EXP/CONS ORIG STRAJANTI. 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUAReE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


Cit ~TABLE PRED. ACTUAL OTLEFERENCE 
80.0 97.5 =e 
90.0 99.5 =Je 
95.0 9959 -4.5 
98.0 gs -2.0 
99.0 a te =1.0 


97 





AVE WAITING TIMES  EXP/CONS ORIG STRA 19 JUL 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


CHI-fFABLE PRED. ACTUAL OTERER ENCE 
80.0 91.0 =11.0 
90.0 96.5 -6.5 
ei O18, 98.0 =34.0 
98 .0 99.0 = Wend 
hae ae are =e O 
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AVE WAITING TIMES EXP /CONS ORIG STRA/ANTI Po) JUL <2 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFCRMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 


Chil] 255 PREO. ACTUAL DIFFERENCE 
80.0 96.0 =156 0 
90.0 98.5 =O 62 
95.0 994) -4.5 
98.0 Ma =2.0 
99.0 a ey 
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MAX WAITING TIMES EXP/CONS ORIG STRA 19) JU 72 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENT AGE OF COVERAGE 


Car TABLE PRED. ACTUAL DiEGeE RENCE 
80.0 90.5 =10'.5 
90.0 D445 = eo 
95.0 98.5 = 3ieD 
98 .0 98.5 -0.5 
99.0 99.5 —Os2 
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MAX WAITING TIMES EXP /CONS ORIG STRA/ ANTI LOVE ic 


STATISTICS ON THE COVERAGE USING THE CHISQUARE PERCENTAGES 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
PERCENTAGE OF COVERAGE 
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CHI-TABLE PRED. ACTUAL DIFEERENCE 
80.0 96.0 -~16.0 
90.0 98.5 =O) 
95.0 Sos -4.5 
98.0 Sa =2.50 
99.0 tas ae =i. 0 





The following statistics were calculated for the confidence intervals 


APPENDIX D 


STATISTICS FOR THE CONFIDENCE INTERVALS CALCULATED BY 


THE JACKKNIFE METHOD 


at each percentage of coverage: 


Im the 
Pepe the 
Se the 
the first 
1. the 
2. the 
Be the 
4. the 


expected values of the upper and lower limits; 
expected value of the confidence interval widths, and 
standard deviation of the confidence interval widths. 
line on each page gives the following information: 
queue property data that was used; 

queue parameters that were used; 


type of modification that was used, and 


type of data that was used (straight data or a combination of 


Straight and antithetic data). 
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WAITING TIMES EX P/ EXP ORIG STRA Lo SUS 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFDNCE INTRVL WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 e293 23.86 10.27 1.01 
a> Lied 25.488 14.31 G./6 
80 10.68 26.77 16.09 10.97 
85 Coot 28.07 18.70 12.76 
90 8.06 29428 2632 14.54 
95 orem | 31.88 26231 17.95 
98 2232 35.213 32.81 22238 
29 -J.18 37.262 37.8) 25.79 


pew tS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


C12 LWR LIMIT UERe Witt EXPT VAL STD DVTN 
60 14.06 21.96 13.90 12.36 
15 12.20 Slate £9552 17.48 
80 11.46 33400 22-94 19.81 
85 10.44 Boao 25.82 236506 
ou 9.52 39.19 29.67 27.0% 
95 Feels 45.228 37229 34.55 
98 6.37 94-25 47.88 45.49 
29 5-38 61.98 56-26) 54.96 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EAP EG 1 eD VALUES CONFONCE INTRVL WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL STD DVIN 
60 14.32 34.28 19.96 24.51 
75 124 42.52 30.05 39.63 
80 11.76 47.03 Zoot 48.25 
85 10.82 54.88 44.07 64.02 
90 9.98 64.57 54.60 84.65 
95 8.61 90.10 81.48 144.35 
98 7S 145.61 138.42 293.68 
99 6.31 7 oe 211.62 514.48 
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WAITING TIMES EXPJ EXP ORIG STRA/ANTI 19PSUiy 1 2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
exeeCvteED VALUES CONFONCE INTRVL WIDTH 


C1Z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 15.57 Enos 8.06 4.28 
75 13.99 252i ieee 5.96 
80 13.29 25.91 12e6e otal 
85 ieee 26.93 Taner 7.80 
90 eee Doe Wan ue 8.89 
95 9.28 29.92 20.64 10.97 
98 ae Bay 25a lence 
99 er 7 SH? 29.65 15.76 
RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
CIZ ss LWR CIMT. UPR CIMT EXPT VAL STD OVIN 
6) 15.74 26.8 Tones 7.52 
75 Aas? 28.62 OG 10.56 
80 13450 29.80 Wa ae ice 
85 1259 31.59 1 OM 13.98 
90 igeere eee Eh 0s 16.08 
95 10.21 a7 827 2 Toe 20.25 
98 8.50 MOE 34.19 26.07 
99 (eee 23 39.87 30.90 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

EXPECTED VALUES CONFDNCE INTRVL WIDTH 
C1z LWR LIMT UPR LIT EXPT VAL STD DVTN 
6) 15266 29.63 tare 14.53 
75 14620 34.01 19.81 22.00 
80 13.54 Seno es BST 25.88 
85 nemes 39.80 2a 32m 
90 11.81 65/87 Bono 40.30 
95 OSA 53026 Poy) Bone 
98 8.89 69.80 60.90 100.77 
99 7.91 87.18 eae 150.30 
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WAITING TIMES 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


CIZ 


C1 


60 
15 
80 
85 
90 
95 
98 
29 


C1 


60 
15 
80 
85 
90 
95 
98 
ele, 


EXP/ EXP 


Reor 


STRA 


Lo JUG 72 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
ome VALUES 


LWR LIM 

11.94 

ie ee 
1.79 

5. 18 
ett 
—Oeo0 
+6695 
-12.47 


WIP Romie MT 
25251 
28.34 
29RD 
31.66 
33.03 
38.03 
44.317 
49.91 


ExeecrED VALUES 
Wir 


EWR Seen 7 Roe EMT 
12.57 31.39 
OA ee, 317.69 

9.54 40.98 
8.40 46.61 
1e39 53214 
5252 10.06 
1.02 107.28 
= Feo? 159.99 


LWR PR LIMT 
T2283 43.97 
19.79 69.32 
10.01 oy es 

8.99 163.51 
8.10 368.45 
6.67 6501.31 
eed dk ok ak oe ke 3k ao 
4.34 se HE XK OK HK EK IK 
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CONFONCS aS WIDTH 


EXPT VAL D DVTN 
13.57 9.59 
19.24 13.68 
21.86 15.659 
25.88 18.59 
30.92 21.72 
38.61 28.252 
51.30 39.245 
62.38 50.08 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


CONFDNCE INTRVL WIOTH 


EXPT VAL 
18.82 
272309 
31.44 
38.20 
45.75 
64.54 

106.26 
169.98 


STD DVTN 
17.69 
26235 
30.87 
38.89 
48.7) 
80.58 

199.54 
480.18 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
= Se ala VALUES 
LIMT U 


CONFDNCE INTRVL WIDTH 
STO 


EXPT VAL DVTN 
Be ee 47.31 
58.53 127.99 
81.25 226-5 
154.52 (13.83 
360.35 2504.24 
6494.65 17665.75 
2 ako aK a 2 ake Xo TE ak aK IE EK 

fea aa Ae ak a 


KAKA K 





WAITING TIMES EXP/EXP RE DF STRA/ANTI I9 JUL) 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EA eee ED VAEUES CONFDONCE INTRVL WIDTH 


C1z LWwR LIMT UPR LIMT EXPT VAL STD DVIN 
60 15.54 ee 8.11 De 
We 13695 25.25 [ieeo eae 
80 Ne 25.95 Wag Thl Be 
85 Tae 26.99 14.78 7.80 
99 ely 28.03 Tene 8.89 
95 9.19 30.00 20.81 10.97 
98 S codon 32.59 25.97 13.69 
99 ees Bog 29.95 Me a 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXRBECTED VALUES 
UP 


C1lZ LWR 
60 
(5 
80 
85 
99 
95 
98 
99 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CONFONCE INTRVUL WIDTH 
EXPT VAL S1D 2YV 


CIs LWR 
60 
15 
80 
85 
370 
95 
98 
79 


i R LIMT 
15.71 26.13 
14.12 28.68 
13.46 29.87 
12.54 31.69 
11.67 Gyo aes. 
10.15 37.43 

8.42 42.9% 

1.228 47.56 


EXE EGTED VALUES 
UP 


Ee Gesie| R LIMT 
15.83 29.69 
14.16 Beil 
13.50 36.34 
| aes i, 29.971 
11.76 44.99 
10.36 53.261 

8. 83 10.43 

1.84 88.14 
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13.86 
19no5 
22.84 
27.38 
324509 
43.26 
61.60 
80.30 


CONFDNCE INTRVL WIOTH 
31/18 


EXPT VAL DVTN 
10.42 1252 
14.56 LOmeoT 
16.41 11.94 
19.15 Lae 
21.91 16.1) 
27.229 20.27 
oe e 26.10 
4).28 3)J.95 


TN 
14.54 
22.03 
25292 
32.50 
49.236 
60.25 


100.96 
159.61 





Hert ING TIMES EE Jie XP SCAN STRA 19 JUL 72 
SiesiIstTiI€S FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 
UP 


CONFONCE INTRVL WIOTH 
SD 


CiZ LIMT R LIMT EXPT VAL DVTN 
60 12./2 i202 10.23 €.15 
iS 10.71 24296 14.25 9.96 
80 9.82 25.85 16.03 11.20 
85 8.52 27.15 18.63 13.92 
90 te21 28.45 21.24 14.84 
2D 4.73 30.94 26.21 18.31 
98 1.49 34.18 32.69 22-84 
39 — 1200 36.66 37.66 26.31 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
Sr aaa VALUES CONFONCE INTRVL aN 
So) even 


Cis LWR LIM Ulesnee TERE EXPT VAL 

69 13.20 21446 14.25 EG ul Ey 
15 11.34 31.38 20.03 18.58 
80 10.61 S35424% 22263 21.08 
85 9.61 36.13 26.252 24.87 
90 8.70 35.21 30.51 26.83 
95 7-21 45.64 38.42 SGeo2 
ene! 5.68 55-16 49.48 48.77 
oo 4.46 63.41 58.65 5909 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES Ce as INTRVL WIOTH 


C1z LWR LIMT UPR LIMT EXPT STD DVTN 
69 eG 34.87 ial 27249 
75 11.61 Bon | En AG 44.98 
80 10.90 49.39 38.49 55.10 
85 9.98 58.55 48.57 73.79 
90 eerie 70.01 60.86 98.52 
95 7.84 100.89 93.05 171.19 
98 649 170.22 Tosa 356.59 
99 5.66 263-20 257.54 635.10 
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WAITING TIMES EXP/ EXP SCAN STRA/ANTI Pees 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
abs aa VALUES CONFDNCE INTRVL WIDTH 


CIs LWR T UPR LIMT EXPT VAL STD DVTN 
60 14.69 22.01 8.02 4.33 
(5 13.11 24.228 Ll1.17 6.03 
80 12.42 24-98 12.56 6.1/8 
85 11.39 26.200 14.60 1.88 
90 10.37 27.02 16.65 8.98 
w5 8.42 28.97 20.54 11.08 
98 5289 31.51 25-62 13.82 
99 3.94 33.46 Comoe 15.93 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 
UH See cams Le 


Cle LWR LIMT 
60 14.85 
(5 bo< 21 
89 rae yteyd § 
85 11.70 
70 10. 84 
oN, 9.35 
98 1.68 
ao 6.58 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CONFD 
PT 


C1 LWR 
60 
(5 
SO 
85 
90 
95 
98 
a9 


25o7 
28.00 
J ear NS 
31.07 
33201 
36.96 
42.61 
47.35 


EXPECTED VALUES 
LI UP 


HT R LIMT 
14.97 29-42 
Hey oe Bensley, 
12.63 36.57 
eae 40.51 
10.90 45.00 

9.53 55.48 
8.05 Tame 
7.10 94.19 
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CONFDNCE INTRVL 
EXPT VAL 


10.54 
14.73 
16.6) 
Poet 
Pay | 
27.61 
34.93 
40.77 


WIDTH 


STO DVTN 


4.8) 
10.97 
12.39 
14.53 
Gr f2Z 
21.06 
Fant ea es, 
Bere 


NCE INTRVL WIDTH 

VAL STO DVTN 
14.45 15.78 
20.88 24.02 
23294 28.32 
28.78 35.64 
34.10 44.43 
45.295 66.8) 
66.17 Ze o 
87.09 169.29 





WAITING TIMES 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LMI aS 


C1Z 


60 
15 
80 
85 
90 
=) s. 
oe 
ce 


C1zZ 


60 
C5 
80 
85 
8) 
o> 
98 
wo 


C1Z 


69 
eD 
80 
85 
90 
25 
cs 
29 


EXP/EXP 


BAe ED VALUES 


Pain tc iMt 


i2e05 
9.96 
8.55 
6.34 
4.03 
ire. Ol) 
=O 7 


UPR LIMT 
26.61 
2958 
30.98 
33619 
35.51 
40.55 
48.52 
56.00 


EXeeOGleD! VALUES 


LWR LIMT 


bs a 
Pie dL 
10.07 
8.67 
(246 
5.58 
3216 
= ect 


UPR LIMT 
34.35 
41.24 
44.90 
51.22 
58.66 
18.37 

122.67 
185.22 


i LIMT 
14.08 66.20 
11.49 131.52 
10.53 197.12 

9.26 395.37 
8.18 1010.29 
6.49 Ol 7 nese 
Loe ofc ake ae ae oe ok 
3.90 ok He se ak ok oe ake 


DELZ 


109 


STRA 


LOU 4% 2 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


CONFONCE INTRVL WIDTH 


EXPT VAL 
13.68 
1$.62 
22243 
26.85 
31.48 
41.56 
aa ares 
2.46 


STD DVTN 
10.50 
15.22 
17.52 
2 hie 
2562/5 
34.61 
Se 0 
69.08 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


CONFONCE INTRVL WIDTH 
PT VAL STD D 


EXPT VTN 
20.63 Zlees 
30.213 D2 O 
34.282 38.26 
42.55 47.&0 
51.20 Do erae 
U2et9 91.06 

Lies 2 177.31 
187.49 337244 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EAPEC TED VALUES 
ie PAR 


CONFONCE INTRVL WIDTH 
She 


EXPT VAL DVTN 
i ae a 221.06 
120.02 ((1.63 
186.59 1418.42 
386.12 3541.97 
1002.10 10849.13 
9171.08 115493.25 
Be IK OE HE IK IE EK eR KE IE IK EK OK 
WE AE RE EK OK IK RS FE SK EE IE AK AE KK 








ae or) 











AVE WAITING TIMES EXP/ EXP ORIG STRA 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VAUBUES CONFONCE INTRVL WIDTH 


CIz LWR LIMT Ven CIMT EXPT VAL Sa 2 Bveaiiy 
60 1.12 eect 5215 3.60 
(5 6.11 13.28 1.18 5202 
80 5 266 13.73 8.07 5-64 
85 5-01 14.39 9.38 6.56 
90 4.35 15.04 10.69 4.48 
oo 3.10 16.30 13.20 S525 
98 1.4/7 17.93 16.46 11.51 
29 022 19.18 18.96 13.26 


MesUuEiS USING CUBE ROOT FRANSFORMED JACKKNTEED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


Cle cher Eat Pe te ai EXPT VAL STD Oia 
60 1.36 14.24 6.88 6.65 
"5 6.42 16.08 9.66 9.43 
80 6.05 16.96 10.91 1J.71 
85 5254 18.31 art a 12.65 
90 5 eJ0l 19.74 14.68 14.69 
95 4.28 22-01 18.44 18.87 
98 3244 27.09 23.65 25.06 
ee 2.91 30.86 2te75 30.50 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EXPECTED. “VALUES CONFONCE INTRVL WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 Ties 17.70 10.22 ine 
75 6.56 Dome 15.69 30.15 
80 6520 24.82 Tewe2 Da OU 
85 See 29.48 23.76 54.21 
99 5.29 35.5) Oe | 76280 
95 4.59 52.66 48.07 150.06 
98 3.85 95.32 91.46 eae tit 
99 3.39 159.07 155.68 723.57 
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AVE WAITING TIMES EXP/ EXP ORIG STRA/ANTI POPU ES 2 
eyarisTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 
UPR 


CONFDNCE INTRVL WIDTH 
T sf 2 


C1z LWR LIMT LIMT VAL DVTN 
60 8.11 12.45 4.35 De 
75 we25 een! 6.05 ae 
8) 6.88 12269 6.81 3.49 
85 a Y. 14.24 7.92 4.05 
90 5.77 14.79 9.02 4.62 
95 4.71 15.85 11.14 Be 
98 | Bos ees 13.89 TA. 
99 2.28 18.28 16.00 8.19 


RESULTS USING CUBE ROOT TRANSFORMcD JACKKNIFED DATA 


EXPECTED VALUES 
LI UPR 


rae INTRVL WIOTH 
Aeon SoD 


C1z LWR LIMT LIMT DVTN 
60 8.20 ime 5.42 ihe 
75 oe 14.95 7.58 5.25 
80 iyi 15.56 8.53 5.93 
85 6.55 16.50 9.95 6.94 
90 6.09 17.48 11.38 7.98 
95 5.30 19.46 14.16 1 08 
98 4.40 22 29 17.89 12.88 
99 3.89 24.65 20.85 15.22 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

EXPECTED VALUES CONFDNCE INTRVL WIDTH 
C1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 8.25 15.23 6.98 7.09 
75 7.40 17.40 10.00 10.69 
80 7.05 18.48 11.43 12.55 
85 6.59 20.24 13.65 15.68 
90 6.15 eee 16.05 19239 
95 5.43 2eaT0 PN 2 28.65 
98 4.63 34.42 25-09 47.21 
99 4.11 42.34 38.22 69.28 


111 





AVE WAITING TIMES 


EXP/EXP 


REDF 


STRA 


Lo Utz 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


C1lz 
69 
75 
89 
85 
90 
2)3) 
98 
B9 


Cla 
60 
15 
8) 
85 
90 
= 
98 
2o 


Clg 
60 
{5 
8) 
85 
90 
25 
98 
eg 


Bec ED VALUES 


eal 
6.88 
5.75 
Deze 
4.51 
Dieie 
2630 
0.34 
=le20 


eae VALUES 
Ue 


UPR PAT 


12.52 
13.64 
14.14 
14.88 
15.64 
17.10 
19.05 
20.60 


8 a BI LIMT 
f.12 14.69 
6.13 16.81 
5.2/3 17.85 
Dao 19.47 
4.10 21.22 
3.88 25.0) 
3-01 30.90 
2245 36.233 


EXPECTED VALUES 
UPR 


LWR LIMT LIMT 
eels: 18.86 
6.28 24.89 
5.91 28.63 
5.41 35.97 
anon 46.49 
aoe 83.87 
3.48 225.60 
3.00 572.58 


eZ 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
She INTRVL WIOTH 
Pa Ae STD 


5-64 
7289 
8.89 
10.38 
11.88 
14.8) 
18.71 
21.80 


DVTN 
Je oF 
5251 
6.21 
f-26 
8.31 
13.36 
13.13 
[5.53 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
CONFONCE INTRVL WIOTH 
XPT Se 2) 38) 


VAL VTN 
1256 rere) (/ 
10.68 Lose 
12.11 12.07 
14.27 14.43 
16.52 16.96 
21.12 22-46 
27.89 31.47 
33.88 40.38 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CONFONCE INTRVL WIOTH 
STD 


EXPT VAL DVTN 
Tiscn 21.33 
18.61 41.65 
22a 56.35 
30.56 89.14 
41.52 142.46 
79.63 379.99 

Boe ate 1436.35 
569.58 4372.69 








AVE WAITING TIMES EXP/ EXP REDE STRA/ANTI Doe Ea 2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 8.11 12.45 4.35 Zao 
The, 225 13.31 6.05 3-10 
80 6.88 13.69 6.81 3249 
85 6632 14.24 1292 4.05 
90 52 tT 14.79 9.02 4.262 
35 4.201 15.85 11.14 5.10 
26 3234 17.23 13.89 fell 
og 2228 18.28 16.99 8.19 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES CONFDNCE INTRVL WIDTH 
Giz LWR LIMT UPR LIMT T VAL STD DVTN 
60 8.20 13262 5.42 3.74 
75 Ten 14.95 7.58 Sei > 
80 7.03 LoS 6 8.53 5293 
85 S25 1650 9.95 6.94 
9) 6.09 17.48 11.38 7.98 
95 5.30 19.46 14.16 10.03 
98 4.40 22622 17.89 12.88 
99 3.80 24 65 20685 P5022 

RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

C1gLWR'LTAY UPR LIAT EXPT VAL STD OVIN 
60 S25 S23 6.98 7.09 
75 7.40 17.40 10.00 10.69 
80 1205 18.48 11.43 12355 
85 6.59 20.24 13.65 15.68 
90 6.15 2221 16.05 19.39 
95 5.43 26.70 2 ieee’ Dewees 
98 4.63 3442 29.79 47.21 
99 4.11 42.34 Sbe22 69.28 
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AVE WAITING TIMES EXE EAr SCAN SRA 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFDONCE INTRVL WIDTH 


ore LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 6.98 U2a 84 5.16 3.62 
75 5.97 13.15 Hoi 5.05 
80 5.52 13.59 8.08 5.68 
85 4.86 14.25 9.39 6.60 
90 | 14.91 Loew 7.52 
95 2.95 16.16 13221 9.28 
98 ee nero 16.47 Lie58 
99 Oly 19.05 18.98 13.34 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
CONFONCE ENE WIDTH 


C1Z LWR 
EJ) 
~ 
80 
85 
SO 
SI5 
is) 
29 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
Se ee INTRVL WIOTH 
STC 


LIMT 
4.222 
6.28 
D6 91 
34) 
4.93 
4.14 
36351 
2-80 


EXPECTED VALUES 
OF ee OM 7 


14.17 
16.05 
16.93 
18.31 
| hoe eae a 
22450 
Ziecu 
31.14 


EXPECTED VALUES 


EXP ie D DVTN 
6.95 6.80 
9.76 9.65 

11.03 10.96 
IZe 91 LZe35 
14.84 15.05 
18.66 ee) Th 
2396 25.07 
28.34 31.42 


Giz LWR LINT UPR LIMT EXP DVTN 
60 Tea 17.94 ease 18.88 
75 6.41 22.85 16.44 33.84 
80 6.06 25.68 19.62 Roy leg 
85 5.58 30.86 25.28 62.59 
90 5.15 Brot 32.51 90.29 
95 DE 57.61 53.15 Wea 
98 Sie 109.37 105.64 464.14 
99 ay, 190.10 186.83 GSiaee 7 
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pve WALTING TIMES EXP/ EXP SCAN STRA/ANTI 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPeEGUED VAEUES CONFONCE INTRVL WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 7.99 122 4.33 DOS 
75 7.14 bevaaly, 6.03 a aile 
80 6.77 13.54 6.77 3.52 
85 6.22 14.09 7.88 4.09 
90 5.67 14.65 8.98 4.66 
95 4.62 15.79 11.08 5.75 
98 3.25 17.07 13.82 elu 
99 2.20 Mesa 15.92 8.27 
RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
cz. wR ect My > “OBR CIMT EXPT VAL STD DVIN 
60 8.08 13.54 5.45 3.84 
75 7.25 14.88 Ue 5.39 
8) 6.91 15.50 8.59 6.09 
85 6.43 16.45 10.02 Toe 
90 5.98 17.44 Tee 8.19 
95 5.19 19.45 Laer een 
98 4.29 22 18.03 13628 
99 3.70 ale 21.02 15.65 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

EXPECTED VALUES CONFONCE INTRVL WIDTH 
C1z LWR LIMT UPR LIMT EXPT VAL STD DVIN 
60 8.13 Meer 7014 ae 
75 20 17.53 10.26 ire 
80 SAGs 18.66 lee Hee) 
85 6.46 20.50 14.04 16.50 
90 6.03 22.58 16.55 20.44 
95 5.30 Dese 22s 30.29 
98 4.52 35.61 2 eo 50.10 
99 4.01 44.18 40.17 73.70 
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AVE WAITING TIMES 


EXP/ EXP 


Die iLZ 


STRA 


19 SUI 2 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EME ECIhED VAlEWESs 


C1z LWR LIMT 
60 704 
75 5.90 
8) 5.39 
85 ae? 
90 Bee 
95 250 
98 | 0.18 
99 = Tae 


OI Reet 
12.67 
13.80 
14.32 
15.08 
2 oo 
17.4) 
Lo ac3 
Z2iseo 


CERNE INTRVL WIDTH 
Se 


EXPT VAL DVTN 
5-63 4.07 
1-90 StL 
8.93 6-46 

10.46 1.56 
12.02 8.69 
posit 139.93 
ee yee) 14.04 
22.79 16.62 


RESULTS USING CUBe ROOT TRANSFORMED JACKKNIFED DATA 
EMP) ED VALUES 
UP 


C1z% LWR LIMT R LIMT 
60 teoe ee Py Wa 
(ge; 6.28 17.35 
89 5.86 18.44 
85 Beco 20.18 
90 4.16 22.08 
uD) 3-89 2045) 
98 Ze92 33626 
eo Zeck 49.29 


ee INTRVL we 
Si 5G, 


EXPT VAL VTN 
Yaw) 8.32 
11.07 Pim © 
12.20 W3<7 1 
14.90 16.46 
17.32 19.45 
22-41 Fal eye, 2) 
30.35 38.36 
38.08 53-86 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 
LIMT Oe. 


C1z LWR R LIMT 
60 Toe 20.85 
75 omas oeece 
80 eee Soa7T 
85 5.50 AADAC 
90 5.03 60.69 
95 Pao Peel 
98 aaa 592.41 
99 eee 7e5804 
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3.29 
22ac5 
27-14 
38.96 
55-66 
124.56 
DB eaed 
7650.10 


SO haa INTRVL WIDTH 
XPT VAL STD 


DVTN 
31.36 
63.79 
88.03 

144.58 
239.14 
684.81 
4913.77 
90873.25 








MAX WAITING TIMES EXP/EXP 


ORIG 


STRA 


19 JUL 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


Xmen eD VALUES 


C1z LWR LIMT UPR LIMT 
69 NA Sa me) Ae 
75 12.42 DieeiG 
80 ih 62 26.03 
85 10.45 Pron 
90 oy 28.38 
95 7.04 Sone 
98 4.12 B2n53 
99 1.89 35.76 


CONFDNCE INTRVL WIDTH 
STD 


EXPT VAL DVTN 
9.20 6.15 
12.82 8.56 
14.42 9.63 
16.76 11.19 
L9et1 12.76 
23258 15.74 
29-40 19.63 
33.88 Loon 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES CONFONCE INTRVL WIDTH 
Clz LWR LINT UPR LIMT EXPT VAL STD DVTN 
60 14.62 Demi 11.48 9.8) 
75 ee 97 29.05 16.08 ied 
89 12.39 39.44 18.14 15 56H 
85 Tey 32.56 Dail 18.36 
90 10.50 34.79 24.29 ete 
95 9.02 39.38 30neG 26.85 
98 i395 46.03 38.64 EAA 
99 6.35 51.68 45.33 41.79 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
Cig. LWRUREMY UPR LIMT EXPT VAL STD" DVTN 
60 14.85 29.26 14.41 15.74 
75 eye 34.16 20.93 PEN SOS 
89 12.59 36.66 24.8 2ees0 
85 iba 40.81 29.10 35.65 
90 10.93 45.60 34.67 44.48 
95 9.60 56.95 47.35 66.88 
98 8.18 Tite cs 9.59 2 Ge 
99 fees 199.49 93.23 168.00 


ie 








MAX WAITING TIMES 


EXP/ EXP 


ORIG 


STRA/ANTI 


19 JUL 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
CCNFONCE ee WIOTH 


CIZ LWR 
60 
5 
80 
85 
90 
95 
a6 
a9 


EAPECTED «VALUES 


LIMT 
15.81 
14. 34% 
Paa09 
12.74 
11.78 

9.96 

1.59 

92/6 


Wie ete Lat 


Doe oe 
24.78 
25 443 
Z2Oe59 
21.34 
29.16 
31.54% 
os 


EXPT VAL TD DVTN 
1.50 3.85 
10.44 J626 
11.74 6.02 
12269 1.00 
15.56 (298 
19.21 9.85 
23.95 12.29 
27.59 14.16 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES 


C1z LWR 
60 
75 
80 
85 
20 
95 
98 
29 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CGNFONCE INTRVL WIDTH 
STD DV 


Cle LWR 
60 
i 
80 
85 
99 
ie 
28 
ye, 


ee Sab 
16.00 
14.60 
14.01 
13.18 
12.39 
LO. o9 
9.37 
8.26 


EXPECTED VALUES 
UPR 


UPR LIMT 


24.88 
26.07 
Zio t 
29-44 
3 ~<2 6 
34.07 
38.44 
42.05 


LIMT C IMT 
lewis 26.71 
eval Ie ee 
iaasts) ates 
Leer 33.51 
12.58 36.95 
ieee anced 

9.84 50.61 

8.87 59.24 
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CONFBINCE INTRVE WIDTH 
Sane 


EXPT VAL OVTN 
8.88 6.01 
12.40 8.43 

ibe 9.51 
16.27 11.13 
18.59 12.78 
23.08 16.03 
29607 20.51 
33.79 24.18 


EXPT VAL TN 
10.57 9.86 
15.01 14.55 
17.05 16.88 
20.18 20.69 
23-41 25-93 
30.32 35.25 
40.77 SS60c 
50.37 14.41 





MAX WAITING TIMES 


EAP/JEAr 


Re OF STRA 


PSySUL. 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES 


Cia 
69 
i> 
80 
85 
a) 
eS 
98 
29 


LWR 


LIMT 
13.79 
| PT 
10.89 

9-56 

8.22 

5-61 

2el12 
-~0. 6% 


PRE LMT. 
23.86 
25.87 
26.76 
28.99 
29 43 
32.04 
S565 
SGwre7 


CONFONCE INTRVL WIDTH 


EXPT VAL 
10.07 
14.08 
15.88 
18.53 
21.22 
26 243 
yo rats ord 
38.94 


STD DVTN 
6.64 
9.28 

10.47 
12.22 
3699 
17.44 
22-08 
25.78 


MesULTS USING CUBE ROOT TRANSFORMED JACKKNIFEDMGATA 
EXPECTED VALUES 
me UP 


Ciz 
60 
cD 
80 
85 
90 
95 
98 
e he) 


LWR 


MT ee EN A § 
14.22 ZOet? 
12.45 BO e15 
11.72 31.76 
10./3 34226 

9.80 36295 
8.23 42.63 
6.52 op eit 
5e 45 So al2 


CONFONCE 
Exe VAL 


TZ. 25 
17.9 
20.03 
23699 
27.15 
34.40 
44.179 
5360 t 


INTRVL WIDTH 


STOR OV TN 
10.62 
15.06 
17.11 
20225 
23659 
30.42 
40.92 


50.61 


RESULTS USING LOGGED TRANSFORMED JACKKNIFECO DATA 
EXPé ae VALUES 


Clz 
60 
T5 
80 
85 
90 
95 
98 
39 


LWR 


LIM 
14.45 
12.73 
Zz. 02 
11.14 
10.30 

8.91 

1241 

6-46 


UPR LIMT 
5066 
36.16 
39.25 
44.52 
50.84 
67.03 

101.58 
147.55 


Se a INTRVLE WIDTH 
VAL STD DV 


EXPT TN 
15.91 17.39 
23-43 27-17 
27.20 32296 
33.35 42.220 
40.54 54.38 
58.12 89.04 
94.16 Litect 

141.09 318.49 


Ig 





oO 











MAX WAITING TIMES 


EXP/ EXP 


REDF 


STRA/ANTI 


1 oa 7 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


CI1Z 


60 
5 
80 
85 
90 
pS 
98 
he 


EXPEGTED VALUES 


LIMT 
15.81 
14.34 
13.69 
12.73 
11.77 

ee 


es 


5-75 


UPK Jett 


23.31 
24219 
25244 
2606570 
21230 
Fees era yf 
31.55 
S307 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
SOE: INTRVL WIDTH 
il STD 


AL DVTN 
7.50 3284 
10.45 5236 
11.75 6.02 
13.66 7200 
15.58 1296 
19s22 9.85 
23.98 12.28 
2fwG2 14.15 


meoUETS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXBEGILED VALUES CONFDONCE INTRVL WIDTH 


Cle LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 16.00 24.88 8.88 6-01 
75 14.59 27.00 12.40 8242 
8 J 14.91 27.97 13.97 Seo 
85 13.18 29-45 16.28 l1l.1l2 
pO 12.38 SO soo 18.61 L2ea7 
BS 10.98 34.08 23-10 16.02 
98 9236 38.45 29-1) 20.5) 
99 8.25 42.07 33-82 24.17 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


CIg LWwR LIMT UPR LIMT EXPT VAL STD DVIN 
60 ees eae 10.58 9.85 
75 aaa 29.73 15.02 14.55 
80 14.13 aes 17206 16.88 
85 ge 33.51 20.19 29.68 
90 12.58 36.06 Danae 25.02 
95 11.28 41.63 30.35 35.24 
$8 9.83 50.64 40.80 53.97 
99 8.87 59.28 50.41 A 
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MAX WAITING TIMES EXP/E XP SCAN STRA POPU eZ 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
BAEC TED VALUES CONFDONCE INTRVL WIDTH 


Cié LWR LIMT OP een 7 EXPT VAL STD DVTN 
60 13.70 Zee | 9.20 6.27 
a> 11.89 24.71 12.82 S213 
80 11.10 25.51 14.42 9.82 
85 e792 26.68 16.76 11.41 
90 8.75 21.86 1911 13.01 
a5 6.51 20609 23620 16.05 
98 3.60 33.01 29.41 20-02 
eh 1.36 35424 33.88 23.07 


MESUETS USING CUBE ROOT TRANSFORMED JACKKN] -Ep pays 


EXPECTED VALUES NFONCE INTRVL WIDTH 
C1 LWR LIMT lest es eee Leaf PT VAL STO DVIN 
69 14.11 25.79 11.68 10.26 
15 12.45 28.82 SET f 14.47 
80 11.78 30.24 18.46 16.38 
85 19.85 32243 21.58 19.27 
90 9239 34.14 24.275 22225 
95 ores ie: 397,50 2060 1 Pao al | 
98 6.95 46.43 39.48 36-89 
39 5094 DL a55 geiey 2); 44.24 

RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

EXPECTED “VALUES CONFONCE INTRVL WIOTH 
Ciz LWR LIMT Re Lee EXPT VAL STD DVTN 
69 14.34 Vase ae § 15.93 17.37 
uw 5 12./0 34.68 21.98 26.86 
80 12.06 37-44 Z0esh 31.94 
85 11.29 42.05 30.85 40.15 
90 10.42 41244 S602 py ree | 
25 9.11 60.50 51.38 19696 
98 TetZ 85.30 (7.58 141.14 
99 6.84 113.38 106.54 218.82 
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MAX WAITING TIMES 


EXP 7 EXP 


SCAN 


STRA/ANTI 


To eee 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


EyeeecileED VALUES 


C1Z LWR LIMT 
60 es eye 
75 13.92 
80 ien27 
85 ieee 
$0 ie 38 
95 9.58 
98 | news 
99 S602 


UPR LIMT 
22019 
C4525 
24.89 
25 84 
26.278 
209 
40593 
32.214 


CONFONCE INTRVL WIDTH 
STD 


EXPT VAL DVTN 
1242 3090 
10.33 5-2 43 
11.62 6.11 
L351 Te1d 
15.40 8.09 
19.00 Geo? 
25610 12.45 
27.30 14.35 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES 
Ue 


Cis LWR LIMT Roe dE 
69 15.56 24-46 
15 14.16 26.99 
80 13.58 27.58 
85 Pee tS 270 
20 11.97 30-62 
25 10.58 33%.15 
98 8.98 38.18 
ee 7290 41.85 


CONFONCE INTRVL area 
STD 


EX? VAL VIN 
8.90 6.21 
12.43 8.2/1 
14.00 ooo 
16.32 11.51 
18.66 1322 
Zone let T6659 
29620 21.24 
33576 25.06 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 
UPR 


ee LWR LIMT LIMT 
69 15.69 26.47 
75 14.26 29.59 
80 13.68 ZH mel 
85 12.88 33 54 
90 12.14 36.21 
95 10.86 42.09 
98 9.43 51.70 
99 8.48 6101 


t22 


Ses ie INTRVL WIDTH 
AL S10) By 


PAE TN 
10.78 10.43 
15.33 15.44 
17.43 Liss 
20.66 22.03 
24.07 26.272 
31.23 37-81 
42.27 58.28 
52253 80.75 








MAX WAITING TIMES 


EXP/ EXP 


DE Z 


STRA 


19 JUL 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


cone VALUES 
UP 


10.26 
14.4) 
16.28 
19.08 
21.92 
Vad OPS 
35.232 
41.63 


CONFONCE INTRVL WIDTH 
EXPT VAL 


STC DVTN 
1.03 
Veot 

Diet 
P3207 
15.02 
18.90 
24.235 
28.95 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


CONFONCE INTRVL WIDTH 
STD 


EXPT VAL DVTN 
13.53 12.61 
19.15 18.901 
21.74 20.56 
25-69 24-51 
29619 28.74 
38.29 37294 
51.19 03629 
62.90 69.82 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


C1Z LWR LIM LIMT 
60 13.24 23.50 
75 iene 25.57 
80 10.23 2651 
85 8.83 27.91 
90 AES pone 
95 4.59 Be 
98 : are 3602 
99 2.45 39.18 
CIZ LR CIMT UPR LINT 
60 i3e74 Cai 
75 11.87 eh sales 
80 teal 32.85 
85 10.05 35.74 
90 9.08 38.87 
95 7.44 45.72 
98 5.69 SOnr 
99 4.56 67.46 
CIg. MWR TMT UPR CIMT 
60 14.01 32556 
75 eae 49.72 
80 11.44 45.16 
85 10.46 53.18 
90 9.59 63.44 
95 8.14 S20 mr 
98 6.59 181.50 
99 5.62 369.91 
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18.85 
28.56 
33.73 
4212 
53-85 
85.63 


174.91 
364229 


CONFDNCE INTRVL_WIDTH 
EXPT VAL S20 8 


VIN 

Zo so? 
42.54 
92-88 
Ye 
101.85 
203.31 
588.02 
1606. 86 


WAITING TIMES EXP/CONS ORIG STRA LO 6JUG 2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


Cle LWR LIT UPR CIMT EXPT VAL STD OVIN 
60 8.96 l2./7 3.81 1.60 
as 8.22 Nie a8 Pe 5-30 2-24 
80 1.89 13.85 56.6 2.51 
85 1.40 14.33 6.93 VES) Td 
99 6-92 14.82 1.90 3-33 
95 5-99 15.74 9.75 4.11 
76 4.19 16.95 12.16 De3 
99 3286 17.87 14.01 5-91 


MmeovlLtS USING CUBE ROOT TRANSFORMED JACKKNIRED DAWA 


Clé LWR 
60 
(5 
80 
85 
9) 
She 
O18 
pe 


Een 
9.11 
8.42 
8.14 
1.03 
1.34 
6.65 
5 83 
Sacd 


EAeecl ED  VARWES 


Oe nee ond S| 


13.36 
14.37 
14.83 
LS. 53 
16.26 
l7.72 
19.78 
21.49 


CONFONCE INTRVL WIDTH 
Sy 


EXPT VAL DVTN 
4.26 2-48 
5-94 3249 
6.69 3294 
1.80 4.63 
Sac2 5234 

11.07 6.1/6 
13.95 8/1 
16.22 13.47 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES CONFDNCE INTRVL WIDTH 
UP EXPT VAL STD D 


cr LWR LIMT R LIMT 
60 9.20 13.96 
75 8.53 15.30 
80 8.26 15.95 
85 7.88 16.99 
90 7.52 18.13 
95 6.88 20.66 
98 6.16 24.87 
99 5.66 29.08 
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VIN 
4.16 By oie, 
bef 5-91 
1269 6.96 
Jelt 8.75 
10.61 1J.9J 
13./8 16.32 
18.71 27.39 
23-42 40-72 





- 
7 





WAITING TIMES EXP/CONS ORIG STRA/ANTI 19 JUL i2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
meee VALUES CONFDNCE a WIDTH 


C1z LWR LIMT UPR LIMT EXPT VAL TD DVTN 
69 9.45 12.62 eee; 1.08 
75 8.83 13.24 4.41 1.50 
89 8.55 es sh 4.96 1.69 
85 8.15 13.92 5.77 1.96 
90 Tat WA 2 6.58 Dee 
95 6.97 15.09 8.12 2.76 
98 5.97 16.09 10sa02 3.44 
99 5.20 16.86 11.66 3.97 
RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 

EXPECTED VALUES CONFONCE INTRVL WIDTH 
O13 LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 9.52 13407 3.55 1.59 
75 8.92 13.88 4.96 Doe 
8) 8.66 14.24 5.58 Deol 
85 8.30 14.79 6.49 2.93 
90 7.95 15.36 Toa 3.35 
95 Toon 16.49 9.18 4.19 
98 6.54 18.04 11.51 5.32 
99 5.99 Reyeey i2ee2 6.24 

RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

cig LWRCTMY UR CIMT EXPT VAL NSD“ BVIN 
60 9.58 13.51 3.93 De 20 
75 8.98 14.50 552 3.16 
80 8.73 14.96 6.23 coy 
85 8.37 15.68 Tao 4.34 
90 8.04 16.44 8.40 5.13 
95 7.44 18.93 10.59 6.85 
98 6.73 20.40 ey 9.70 
99 6.25 22.50 16.26 12.53 
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WAITING TIMES EXP/CONS REOr STRA to UE 2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES CONFONCE INTRVL WIOTH 
C1Z Si 


LWR LIMT UPR LIMT EXPT VAL D DVTN 
60 8.52. 13.21 4.69 2.39 
75 7256 14.17 6.62 3.46 
80 Teele 14.62 7.50 3.98 
85 6645 15.28 8.83 4.83 
90 5.76 15.97 10.21 5.73 
95 4.37 17.36 13.00 7.85 
98 2.36 19.37 lot 11.61 
S9 0.65 Diese 20.44 15.61 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


C1z LWR 
69 
(5 
80 
85 
90 
eS 
98 


og 


“RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CONFONCE INTRVL WIOTH 
STO DOVTN 


EXPECTED VALUES 
UP 


it te a 
8.71 14.01 
1.89 15.44 
tes5 VGe1> 
1.06 Li .350 
6.260 18.57 
De 16 21.63 
4.53 27.10 
2-81 35.172 


EXPECTED VALUES 
UP 


CONFONCeE INTRVL WIOTH 
SUE: 


EXPT VAL OVTN 
eo 3.03 
7255 Died 
8.60 Seok 
10.24 8.39 

11.98 10.58 
15.87 18.01 
23e17 45243 
32.91 108.01 


Oe LWR LIMT R LIMT T VAL 
69 8.81 14.97 6.16 6.59 
75 8.03 17.33 9.29 WA 
80 enor 18.76 11.05 17.79 
85 TE eets 21.83 14.57 33.75 
90 6.85 26.79 19.95 68.42 
95 6.11 65.88 59.78 508.93 
98 5.25 1937.53 1922e27 26536.98 
99 4.68 HE HK HE HK Ee HA KE RK AK AK 3k Hk afk sie Xe Sk AK aK ok Ie 
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WAITING TIMES EXP/CONS REDF STRA/ANT I pO IU i2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VAMUES CONFDNCE INTRVL WIDTH 


CIZ LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 Bas eee? 3.18 1.08 
75 8.82 ees 4.42 150 
80 8.54 13.52 My 1.69 
85 Sai 13.92 5.78 este 
90 ThaB Neel 6.59 x 
95 B16 15.10 8.14 De 
98 5.96 oon! 10.15 NE 
99 5.18 16.88 Ln Re 23004 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CONFONCE INTRVLE WIOTH 
EXPT VAL S0s0 


CIg. 9 LWRLIMT = “UPR-CIMT 
60 9.52 13.08 
15 8.91 [2.00 
80 8.66 14.25 
So 8.29 14.80 
90 1.94 Lot 
o> 7-30 16.50 
98 Oeoe 18.07 
a9 5-98 19.34 
Clg LWR IMT UPR CIMT 
60 9.58 13.51 
15 8.97 14.59 
80 8.72 14.97 
85 8.37 15.69 
90 8.03 16.46 
25 1.243 18.05 
23 6.72 20-44 
59 6.23 Ta Oe. 
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CONFONCE INTRVL WIDTH 
EXPT VAL ST 


D OVIN 
26 1.59 
4.97 2022 
5) 8 a Zeol 
ou ye): | Ze93 
1243 be 
9.220 4.19 
11.54 Bae 
13.36 6.24 


3.94 
5253 
6.25 
1.32 
8.43 
10.62 
13.71 
16.31 


VIN 
2.20 
3.16 
3.62 
4.34 
5213 
6.85 
9.79 

Taio 3 


aoa 


eee 








WAITING TIMES EXP/CONS SCAN STRA 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPEC eD VALUES CONFDNCE INTRVL WIDTH 


Cle LWR LIMT UPReL IMT EXPT VAL STD DVTN 
60 8.14 11.86 3-f2 1.65 
t5 1.41 12.59 518 2.31 
80 1.09 12.91 5-82 Zeog 
35 6.61 13.38 6.17 3.01 
9) 6214 13.86 105 (2 3-44 
=, 5224 14.76 Ga2 4224 
98 | 4.06 15.94 11.88 5029 
29 3.16 16.84 13.68 6.09 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EAeee uel Vieear 


occ Vint INTRVL WIDTH 
T VA STD 


CIz LWR LIMT PR LIMT DVTN 
60 8.28 12.52 4.23 DS 
75 7.62 13.53 5.91 3.68 
80 Taa4 14.00 6.66 4.17 
85 6.94 14.71 7.76 4.90 
9) 6.57 15.45 8.88 5.65 
95 5.91 16.94 11.04 Take 
$8 5.13 19.06 Paes Gaa2 
99 4.60 DOW Ee Vem lil 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
cre unnTETEETE? OBER ar — ERMFOYRE TATRYEOMEDER 
60 8.37 LSa20 4.83 4.26 
75 tente 14.61 6.88 6.53 
80 7.46 15.30 7.84 tee 
85 7.09 Lena 9.32 9.79 
90 6.74 17.65 10.91 12.30 
95 6.14 20.45 14.31 18.78 
98 5.45 25.23 19.78 32539 
99 4.99 30.16 25.18 49.24 
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Hert ING TIMES EXP/CONS SCAN STRA/ANTI 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
Sere VALUES Oe INT RVL WIOTH 


C12 LWR LIM UP Rael Th EXPT VAL STD DVTN 
60 8. 16 11.80 3.04 1.05 
(5 8.16 12.40 4.24 1.46 
80 (2.90 12.67 4.17 1.64 
85 7.51 13.05 5 2 54 1.90 
90 7.12 13.44 6.32 2-17 
95 6.38 14.18 1.80 2.68 
98 5242 15.14 Det-2 3.34 
79 4.68 15.88 11.20 3.85 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
EXPEGRE DS Y AGUIES CONFONCE INTRVL WIDTH 


C1Z% LWR LIMT UPR seit EXPT VAL S1D Warn 
69 8.82 12.28 346 1.57 
CD 8.24 13.07 4.83 2-20 
80 Veo? 13.43 5 244 2-48 
85 1.64 tect 6625 2.89 
90 €.30 14.53 C223 3232 
25 6.69 Loea63 8.95 4.14 
98 5-95 lvl? iia 5226 
29 5-43 18.42 13.00 6.16 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


Ci LWR LIMT UPR OETA EXPT VAL STO OVTN 
60 8.87 12.75 3-88 2220 
15 8.28 13.74 5045 Ze lt 
80 8.04 14.20 6.16 3-63 
85 7.70 14.92 (223 4.34 
90 t.37 15.69 832 5el2 
35 6-80 17.30 10.50 6.81 
25 6.12 19.71 13620 9.56 
99 5266 21.86 16.20 12.25 
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WAITING TIMES 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


EXP/ CONS 


DELZ 


STRA 


Lo ULES 72 


RESULTS USING UNTRANSFORMED SACKKNIFED DATA 
eo oe VALUES 


CIiz 
60 
if) 
80 
85 
90 
95 
98 
2h) 


LWR 


LIM 
6.98 
De 94 
345 
4.70 
3693 
2650 
=Oe 2g 
—2e41 


UPR LIMT 
Pieo2 
12.96 
13.44 
14.19 
14.97 
16.60 
19.08 
Cleo 


CONFONCE 
EXPT VAL 


4.94 
1202 
1299 
9.49 
11.04 
JR 20, 
19.20 
235013 


INTRVL WIOTH 
STD DVTN 


2.16 
4.204 
4.68 
Dell 
6.90 
Fet3 
15.05 
2UeI2 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
ea ce VALUES 
UP 


Clg 
60 
15 
80 
85 
90 
25 
98 
Je] 


LWR 


LIM R LIMT 
1224 i eo) 
6.33 L620 
yee 16.56 
3042 18.32 
4.94% 20 232 
4.06 25.78 
2235 3909 
=1e13 60.03 


CONFDNCE 
EE ee ue 


6.38 
Fees 
10.61 
12.00 
ey S58, 
21.72 
36 68 
61.76 


INTRVL WIDTH 
STD DVTN 


6.87 
We). Fey, 
Loer3 
li.63 
23.19 
44.03 

WA Geis: 
290a 3 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EAP EG TED” VALUES 
UP 


C1Z LWR LIMT R LIMT 
60 1237 26249 
is 6648 69626 
80 6.13 131.04 
85 5265 484.74 
90 5-21 1946.50 
S18) 4.46 87250.13 
98 3.64 SE ME EK KE EK OK 
99 3.12 WK IE KR OK IS KK 
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Ee 
EXPT 


Lom 2 
62.78 
124.91 
479.10 
1941.29 
87244.19 
TK BK OK IE OK KK OK 


ste ake ae ke ak ak akc ok 


INTRVL WIDTH 
S10 -OViN 


157.74 
109mg 
1545.99 
6449.11 
2089661 2 
oe Se aka oko 
eK RK oe a ok OE 


Fe OIK FE OE EAE KOK OK 





AVE WAITING TIMES  EXP/CONS ORIG STRA 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFDNCE INTRVL WIDTH 


e1z LWR LIMT UPR LIMT EXPT VAL STD DVTN 
69 4.39 6 30 eo? 0.79 
75 4.01 6.67 2.66 1.10 
80 3.85 6.84 2.99 ges 
85 3.60 7.08 3.48 1.44 
90 3.36 hase 3.96 1.65 
95 2590 7.79 4.89 2.03 
98 2.29 8.39 6.10 2.53 
99 1.83 8.85 7.03 2.92 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 
ae ae VALUES CONFDNCE INTRVL_ WIDTH 


C1z% LWR LIM VIP Re Ey, EXPT VAL STD DVTN 
60 4.46 6.58 2e12 1.19 
15 4.12 Te 08 2-96 1.67 
80 3-98 7231 3.33 1.89 
85 3.18 1.66 3.88 2022 
90 3-258 8.02 4244 2-56 
35 3-23 8.14 Deo Se25 
98 2-82 9.176 6.94 4.18 
29 2254 10.60 8.06 4.97 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


G1. LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 4.51 6.85 2.35 Lease 
75 4.18 50 3.32 ae oy) 
89 4.04 7.81 Brit 3upli2 
85 Bae 8.31 4.46 3.88 
90 3.67 8.85 5.18 4.77 
95 3.35 lO.02 6.67 6.97 
98 2.99 11.94 8.95 WleZsS 
99 2.74 13.79 11.06 16.22 


1 i 
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AVE WAITING TIMES  EXP/CONS ORIG STRA/ANTI 19 JUL 72 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTEDSVAMUWES CONFDNCE INTRVL WIOTH 


C1z% LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 4.54 6.23 1.69 0.52 
t5 4.21 6.56 2.35 0.72 
80 4.06 6.71 2-65 0.81 
85 Sao 6.92 3208 0.94% 
90 3-63 1214 3-51 1.08 
95 3-22 1.55 4.33 1.33 
98 2.69 8.08 524) 1.65 
ue, 2-28 8.49 6622 1.91 


RESULTS USING CUBE RCOT TRANSFORMED JACKKNIFED DATA 


CIz oO LWR LET. “UPR CIMT XPT VAL STD DVTN 
60 4.59 6.44 1.85 O72 
75 ae 6.87 2.58 lol 
80 4.15 7206 2.91 1.13 
85 3.96 Ve35 3.38 1.32 
90 3.78 764 3.86 1.52 
95 3.45 Bees 4.78 1.90 
98 3.06 9.06 6.00 DA 
99 2.78 9.73 6.95 2a 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
cre enn ECEAGTE? YEBRSE rr ERBEOURE TIT RYbOMEOTA 
60 4.63 6.63 2.05 0.94 
75 4.32 Ta13 Zee 1.35 
80 4.19 tae Hels 1.55 
85 Aro Tats 3.72 1.85 
90 204 Sen2 4.28 2.18 
95 "3.54 8.93 5.39 2-90 
98 3.18 10.13 6.95 WaT 
99 2.94 ieee 8.25 5.21 
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AVE MWAITING FRMES  ‘SXP/CONS REDF STRA Pome 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USTNG UNTRANSEORMED* JACKKNIFED “BATA 
EXPECTED VAMUES NE INTRVL WIOTH 


C1 LWR LIMT UP eee EXPT VAL STD DVTN 
60 4.34 6.35 2-01 Omis > 
> 3-94 6.14 2-80 1.19 
80 3-16 6.92 3-16 1.35 
85 3-50 1.18 3.68 1.57 
30 3.24 1.44 4.220 1.80 
95 Zant ISD D Dred lL 2-24 
98 227 8.62 6155 2-84 
pio 1.54 9.14 tao 3-31 


MesuLTS USING CUBE RGOT TRANSFORMER JACKKVGeeD DATA 


EACEGTED “VALUES 
UP 


Se th INTRVL WIDTH 
T STD DVTN 


rz LWR LIMT R LIMT AL 

60 4.42 6.65 2.23 ene 7 
75 4.06 7.18 2ell2 lee 
80 3.91 7.43 3.52 2.03 
85 3.69 Teel 4.12 2230 
90 3.49 Sed 2 Tea and 
95 3-12 3), (OY 5.89 3.54 
98 2.69 10.18 7.49 4.66 
99 239 Tile 7 8.78 5.63 

RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 

crx unm 'GAFTES YOBRESiwr — ERMEPUEE TAYE OTY 
60 4.46 6.94 2.48 ese 
75 AZ 7 264 3.52 Age 
80 Be o/ 7.98 4.01 3.40 
85 at 7 8.54 4.76 4.28 
90 3.58 9.15 5.56 5.34 
95 3.25 10.52 2g 8.05 
98 Det 12.87 10.00 13.73 
99 2.61 15.29 12.68 20.84 
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AVE WAITING TIMES  EXP/CONS' REDF STRA/ANTI Ig JUL 72 
Sieve sniCSeFOR THE CONETDENCE INTéeRVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPeclED VALUES 


CONFDNCE EEE on 


CIiZ LWR LIMT Uae oe VAL DVTN 
60 4.54% 6.23 1.69 0.52 
aD 4.21 6.56 2235 0.72 
80 4.06 6/1 2362 0.81 
85 3685 6.92 3.08 0.94 
90 3.63 7214 Ss01 1.08 
96 Seuc2 tgo> 4.33 P35 
$8 2-69 8.08 5 «40 1.65 
59 2-28 8.49 6.22 eno) 


RESULTS USING CUBE ROOT TRANSFORMED JACKANT FED “DATA 


sala VALUES 
Ce UPR 


EOE INTRVL WIDTH 
T STD 


Cis LWR iT LIMT AL DVTN 
60 4.59 6.44 1.85 Oe72 
75 4982 8 6.87 258 ron! 
80 4.15 7.06 ra)! aes 
85 3.96 7.35 3.38 1232 
90 3.78 7.264 3.86 1 a52 
95 3.45 8.24 4.78 1.90 
98 3.06 9.96 6.09 a! 
99 28 9.73 6.95 2262 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
cre une’ SRETE? YER Ein ERBFOURE TNT PLEO NSUTE 
60 463 6.63 2.00 0.94 
75 4.32 7.13 2 en 1.35 
80 4.19 7.37 3.18 1.55 
85 4.01 Tene 3.72 1.85 
90 3.84 Sa b2 4.28 2.18 
95 3.54 8.93 5.39 2.90 
98 3.18 10.13 6.95 4.07 
99 2294 11.18 8.25 5.21 
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AVE WAITING TIMEcS 


EXP/CONS SCAN STRA JEN NO tis 
wees iCs FOR THe CONFIUENCE INTERVAL WIDTHS ANO CIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CO NEDN GE INTRVL ae 


C1Z% LWR LIMT UE er EXP STD DVTN 
60 4.28 6.16 1.88 0.81 
(5 S691 Giardi2 2262 1.13 
80 ih, 6.69 2-94 1.27 
85 Bo os | 6.93 3.42 1.48 
90 3.27 (e177 3.90 1.69 
95 2.81 teed 4.81 2-08 
98 2ate2 8.22 6.0) 2-6) 
ae 1. 76 8.67 6.91 2.99 


RESWLTS USING CUBE ROOT TRANSFORMED JACKIQNIFED DATA 


EX@eecleD VAEUIES 


CONFONCE ee WIDTH 


C1% Wi Leer Qi Celt EXPT VAL DOD OVTN 
69 4.35 6.45 2.10 lez 
15 4.02 6.95 298 1.74 
80 3.88 (el? 30 1.96 
85 3.68 (eGo 3.84 Vago | 
90 3-48 7.88 4.39 2-66 
oS 3214 8.60 5 246 3236 
98 2214 9.62 6.87 4.35 
oo 2247 10.46 lego 5-18 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
eT ED VALUES CONFONCeE INTRVL WIOTH 


Ciz EWR Eh UPR Cea EXPT VAL STD DVTN 
60 4.40) 6515 2-34 1.89 
fe. 4.07 Lace See 2n0o 
80 ae ee 1.10 Zeff 350 
85 3.05 8.21 4.246 4.18 
90 3.57 8.1/6 5.19 Det 
7) 3-26 ei ciels 6/2 7.265 
98 2-90 11.99 9.08 12.61 
eo 2.66 13.97 11.31 18.48 


1s 








AVE WAITING TIMES EXP/CONS SCAN STRA/ANTI POSIVL. 12 
StorisStics FUR THE CONFIDENCE INTERVAL WIOTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
Se Gee VARUES CONFONCE INTRVL_WIDT 
Expr VAL STO" DVT 


C1 LWR LI UPR LIMT 

60 4.46 6.09 1.63 0-5) 
15 4e14 6242 2228 0.69 
89 4.00 6.56 2256 0.78 
85 3279 6.16 2.97 0.90 
90 3-58 6.97 Sao 1.03 
Se) Bay) be, 1.37 4.218 l.e2/ 
its) 2.67 1.89 Seed 1.58 
99 2e2T 8.28 6.01 1.82 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNEFED DATA 


Be eae VALUES 


CONFDONCE INTRVL WIOTH 
STD 


C1% LWR UPR LIMT EXPT VAL DVTN 
60 4.51 6.30 1.79 2.69 
75 Hier envi 2.50 0.97 
89 4.08 6.99 Zoe 1.09 
85 3.90 Teks 3.28 Teeny, 
90 3.72 7.46 3.74 1.46 
95 3.40 8.04 4.63 1482 
98 3202 8.83 5.81 2a 
99 2.75 9.47 6.73 Zar 0 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
CIZ.LWR'LTMT OBR CIMT EXPT VAL | STD DVTN 
60 4.54 6.49 1.95 0.91 
75 4.24 GaoT 2513 1.30 
80 KONE 7220 3.98 1.49 
85 3.94 7.56 3.61 ie 
90 3.78 7.93 lS 2.09 
95 3.48 Siete 5223 Za 
98 3.13 9.86 6.73 3-84 
99 2.89 10.87 7.98 4.88 
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AVE WAITING TIMES 


~ EXP/CONS 


DEEZ 


STRA 


NES eZ 


Mievelotic> FOR The CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


C1Z% LWR 
60 
(> 
80 
e5 
90 
25 
98 
99 


EXPECTED  VARUES 
LIMT VER SelM 
4.08 6.07 
3.68 6.47 
3.50 6.65 
3-24 6.91 
Zoot 1.18 
2.45 7210 
1.75 62359 
1.20 8.95 


NFONCE INTRVL WIOTH 
XPT VAL STD “OY 


Lea9 
Zao 
3.15 
3-67 
Ge21 
Deo 
6.64 
os 


TN 
0.88 
1.24 
1.40 
1.63 
1.87 
2.3% 
2-98 
3250 


Sesut tS USING CUBE ROUT TRANSFURMED JACKNNEEED DATA 


C1Z LWR 
60 
> 
80 
85 
90 
95 
98 
oo 


EXPECTED VAIUES 
Ue 


LIMT R LIMT 
4216 6.42 
3.81 6.96 
3665 1.22 
3444 (262 
Sie 8.03 
2-86 8.89 
2242 13.16 
core 11.26 


CONFONCE INTRVL WIOTH 
EXPT VAL 5 10 


DVTN 
2-25 1.40 
3-216 1.98 
Seo Zac? 
4.18 2-66 
4.80 3.08 
6.04 3.96 
1.74 522 
Soa es: 6.44 


PeSULTS USING LOGGED TRANSFORMED JAGCKKNMEES DATA 


C1Z LWR 
60 
(5 
80 
85 
90 
95 
25 
99 


ESSE 
4.21 
3-86 
Sate 
3eiD2 
3.33 
2699 
2-61 
2.34 


EAPECTEU VAEUES 


Wie ate eta 
6.17 
1.52 
1.90 
8-52 
9.22 

10.86 
13.85 
17.18 


13 


CONF DNC 
EXPT V 


KE STOOVTN 
2209 2234 
3-66 3265 
4.218 4.236 
5-00 5-61 
5.90 fa49 
1.87 11.47 

11.24 21.28 
14.84 34.260 





MAX WAITING TIMES 


~ EXP/CONS 


ORIG 


STRA 


|e ee NR 2 


Sets tiCs FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES 


Nes LWR LIMT 
60 8.16 
Tee 1.48 
80 1.18 
85 6.74 
90 6430 
a2 5-46 
98 4.36 
a9 3252 


UIP T eek 
11.62 
12.30 
12.60 
13.04 
13.48 
14.32 
15.42 
16.26 


CONFONCE INTRVL WIDTH 
STD 


EXPT VAL OVTN 
3.46 1.24 
4.82 1./2 
5242 1.94 
6.30 2225 
(.18 2.57 
8.86 3-17 

11.05 3495 
12.74 4.56 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED CATA 


EXGECTED VALUES 
UP 


Cie LWR LIMT ap eG ag 
60 8.30 12.04 
1s 1268 12.90 
80 1242 1Loe29 
85 1.05 13.89 
99 6.70 14.51 
Eps, 6.06 15.74 
eis. 5-30 17.45 
99 4.1 18.85 


CONFONCE INTRVL WIOTH 
STO 


EXPT VAL OVITN 
3.14% 1.64 
5222 2-30 
5.87 2.59 
6.84 3.203 
7.81 3-48 
9.68 4.36 

Pae15 5 256 
14.09 6.55 


BESULIS USING LOGGED TRANSEGRMED JACKKNITED DATA 


EXPECTED VAIRUES 


CIz LWR LIMT 
60 8.39 
i) tet? 
80 1.254 
85 1.19 
90 6.86 
22) 6.28 
98 5-61 
39 5.14 


UPR LIMT 
eel 
13.42 
le. o1 
14.67 
15.48 
17.18 
19.75 
22.06 
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CONBDNCE INTRVE WIDITE 
STD 


EXPT VAL DOVTN 
4.00 2.11 
5.63 3-06 
Oe 5d Sed 
1.48 4.26 
8.62 5-07 

10.90 Ge ok 
14.15 10.10 
16.92 13.42 








MAX WAITING TIMES  EXP/CONS' ORIG STRA/ANTI DoT IU 212 
Seonrsnvles FOR THE CONRIDENCE INTERVAL WIOTHS ANO LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
ri ai VALUES CONFONCE INTRVL WIDTH 


C1Z LWR MT UPR IM | EXPT VAL STO DOVTN 
60 8.4/7 11.62 3el2 Oe29 
1) Tae 12.24 4.39 less 
80 toon Za | 4.94 1.55 
85 1g 1Zeo) De 14% 1.80 
90 6eff aa 6.54 2-05 
95 6.00 14.08 8.07 2.5% 
98 Dae 15.07 10.07 3.16 
39 4.24 15.84 11.60 3.64% 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


cre CuREEPRRTE YORE ur SROFOUGE NTRULSMEGTE 
6) Brat 11.97 3239 1.30 
15 8.00 12.73 4.73 1.82 
80 1.16 13.08 Baie. 2-06 
85 1-41 13.61 622) 2649 
90 1.08 14.15 1.08 Z2ei2 
he, 6.47 15.23 8.76 3244 
26 52 14% 16.73 10.99 4.38 
29 Dee bias Pee pls. 
RESULTS USING LOGGED TRANSFORMED JACKKNIFEO DATA 
cre ume ETRETE? YABR Ear — ERMRPUGE INT RUS NOTE 
6) 8365 L222i 3.62 1.67 
15 8.09 Lat 5209 2-41 
80 1.85 13.60 5014 2/7 
85 1252 14.25 6.12 3-34 
90 1.21 14.94 1.73 3.97 
2D 6.65 16.37 Sac 5-38 
98 5299 18-50 LZeok (e682 
a9 5 54 20.37 14.83 10.37 
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MAX WAITING TIMES EAP 7 CONS REDE STRA Loe 72 
Pen iS tres FOR WHheweeneITOENGE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
Exrpec TED VACUES CONFDNCE INTRVL WIDTH 


C14 {WR LIMT UIP Roget Ti EXPT VAL STO DVTN 
60 8.08 11.70 3-62 1.30 
75 1.37 12.41 5. 4 1.81 
80 7205 b2Zei3 5268 2-204 
85 6.58 12.20 6-62 2.38 
90 6.11 W2rs6 ( 1.56 Zot 2 
95 5-21 14.57 9.37 3.238 
98 4.01 15.77 11.75 4.26 
39 3-08 16.70 13.61 4.96 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EAPeEC TCD VALUES 


CONFONCE INTRVL WIDTH 
EXPT VAL Sip by 


CIZ LWR LIMT CIMT TN 
60 8.23 12213 2160) Ve 1k 
75 7.59 13.04 546 2.39 
80 7.30 Nest 17 6.15 2n@ 
85 6.92 14.10 Tae 2 Ny 
90 6.55 14.77 8.22 3.65 
95 5.88 renee 1oe2s 4.60 
98 5.07 18.02 12.94 5.94 
99 4.51 19.61 15.10 7.06 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


cre un’ TRETE? YARNS aur EQBFOURE INTRYLONBUTE 
60 8.32 12.50 4.18 2218 
15 7.70 13.6) 5-9) 3.18 
80 1244 14.12 6.69 3-67 
85 1.07 14.94% 1.87 4.45 
90 6.13 15.83 9.10 Desc 
95 6.12 Disa 11.58 fao2 
98 5241 20.63 15.22 POno 1 
39 4.92 23633 18.41 14.65 
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MAX WAITING TIMES  EXP/CONS  REDF STRA/ANTI ey UL 2 
STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS ANO LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 
EXPECTED VALUES CONFONCE INTRVL WIDTH 


C1zZ LWR LIMT OE eee oe EXPT VAL STD DVTN 
60 8.471 il. 62 3615 Osc0 
res, 7.85 12.24 4.39 lass 
80 Toot L251 4.94 55 
85 fell 12.91 5214 1.80 
99 6el7 13.31 6.54 2-05 
9D 6.00 14.08 8.07 225% 
95 52 Ol 15.07 LOSOY 3216 
ag 4.24 15.84 11.69 3-64 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


1g LWR CIMT UBR CIMT EXPT VAL STD DVTN 
60 8.57 11.97 3229 La30 
15 8.00 12.73 4.13 1.82 
80 1.16 13.08 5233 Zoo 
85 T7241 13.61 6.220 2 40 
99 1.08 14.15 1.08 Zeal. 
ES) 6-47 S622 8.76 3244 
98 50 14 16.73 10.97 4.38 
99 D022 17.94 12./2 Dele 
RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
Clg. LWR CLINT UPR CIMT EXPT VAL STD OVTN 
60 8.65 12.27 3-62 Tut 
le) 8.09 13.17 oe), 2041 
80 1.85 13.60 5214 27 
85 1252 14.25 6/2 3.34 
99 Toad 14.94 1.13 3.97 
95 6.65 LG? Dante ooh 
98 Ded? 18.50 12.51 1-82 
oo 5254 203 14.83 Loeot 
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MAX WAITING TIMES 
STATISTICS FOR THE CONFIDENCE INTERVAL 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


C1 LWR 


60 
15 
80 
85 
70 
ee) 
98 
oo 


4 ea AOROINES 


are VALUES 


LIM 

7.03 
7.08 
6.8C 
6.38 
5 96 
Deo 
4.11 
Do i 


Cie Ea 


11.02 
11.67 
i276 
12.38 
ees oy 
13.60 
14.64 
15.44 


SCAN 


STRA 


19 JUL 72 


WIOTHS AND LIMITS 


CONFONCE INTRVL WIDTH 
D 


EXPT VAL VTN 
3229 1.30 
4.99 1.81 
5216 2.03 
6.00 2236 
6.84 27) 
8.44 S15 

10.53 4.215 
2013 4.78 


PeoULIS USING CUBE ROOT TRANSEORMED UAGCKCNIEED DATA 


CONEONGCE INTRVU CN TOT H 
Exe VeeveL 


C1% CWR aE 
60 1.86 
ke tad 
&0 1.02 
85 6.67 
90 6435 
75 5.2 13 
els 5291 
oo 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 
ar VALUES 
UPR 


CIé LWR 
60 
U2 
80 
85 
90 
oD 
98 
ae 


4.51 


EARECTED  VARUES 
Ve IM 7 


11.45 
123.28 
12.67 
13.24 
13.84 
15.03 
16.70 
18.07 


es Ba Eleaf 
1.94 11.82 
HOG oe | 12.84 
7213 13.92 
6-80 14.08 
6.49 14.88 
56 94 16.60 
De D0 19.23 
4.86 21.63 
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ae 
5-291 
5264 
6.57 
eet 
9.31 
11.69 
13.56 


STD OVTN 


1./6 
2-48 
Zeno 
Sect 
Se f5 
4/1 
6.93 
7.11 


Sane INTRVL WIDTH 
EXPT SB, 


VIN 

3.88 2234 

50 4 3-41 

6.19 3294 

1.27 41S 

8.39 52 14 

10.66 1294 
13603 11.86 
16.77 16.06 





a 





MAX WAITING TIMES EXP/CONS SCAN STRA/ANTI To ea 62 
—eATIotlCS FUR THE “CONFIOENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


Clg. LWR CIMT. UPR CIMT EXPT VAL STD OVTN 
60 8.14 11.12 2298 0.94 
15 1.56 a rae ak 4.15 1.31 
80 1.30 11.97 4.67 1.47 
85 Orso 2 E2ao> 5243 1.71 
90 6.54 12613 6.19 Le 72 
95 52 82 13.45 1.63 2-41 
98 4.87 14.39 Dead 3.009 
29 4.15 15.12 LOCO 3-46 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED DATA 


EXPECTED VALUES CONFONCE INTRVL WIDTH 
ers LWR LIMT UPR LIMT EXPT VAL STD DVTN 
60 8.24 11.45 oe 1.23 
75 T00 12.18 4.48 72 
80 aa 12.51 5.05 1.94 
85 7.14 lemon 5.87 BD 
90 6.82 13.52 6.70 2.59 
95 Ame 14.54 8.30 3.24 
98 5.55 15.95 10.40 AA 
99 5.05 17.10 12204 4.82 


RESULTS USING CLOGGED TRANSFORMED GAGCKKNI EEO DATA 


CIg. ss LWR CIMT UPR CIMT EXPT VAL STD DVTN 
69 8.30 11.74 3244 1.54 
15 Tad Lae 39 4.82 2222 
80 fs oo L299 5044 2-54 
85 1224 13.61 6.37 3.04 
90 6.94 14.26 71232 3.58 
95 6-40 15.69 oO 4.77 
98 5.1/8 i690 11.81 6.75 
2S 5-34 19532 13.98 8.73 
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MAX WAITING TIMES 


~ EXP/CONS 


Diei7 


STRA 


Logo 12 


SranuisStIcS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED JACKKNIFED DATA 


CIZ CWR LIMT 
60 7.00 
75 6.30 
80 5-98 
85 Deo) 
2c 2605 
a> 4211 
98 2.87 
99 1.88 


EAREC TED VALUES 
Gea ee Ce | 


10.55 
11.26 
11.58 
12.05 
Va 2 
13.45 
14.69 
15.68 


3:555 
4.917 
5-260 
6.54 
1.49 
G34 
LPivoo 
13.79 


STO 


CONFONCE INTRVL WIOTH 
EXP VAL 


DVTN 
1.52 
2.13 
241 
2.81 
Sez 
4.05 
5-18 
6.10 


RESULTS USING CUBE ROOT TRANSFORMED JACKKNIFED CATA 


C14 LWR CLINT 
60 12.16 
T5 6.53 
80 6.226 
85 5 88 
oo Deo 
2)5, 4. 86 
98 4.09 
a9 320 


RESULTS USING LOGGED TRANSFORMED JACKKNIFED DATA 


CONFONCE INTRVL WIDTH 
EXP AVAL S70 20 


Cilz LWR 
60 
15 
80 
85 
90 
25 
98 
99 


EPAPEC TED V 


ee 
1.25 


6.64 


6.38 
6. 03 
209 
5-10 
4.42 
Se ot 


ALUES 
UPR 


EXPECTED” VAEUES 
Oe Re ei 


11.18 
12.17 
12.63 
Loo 2 
14.11 
15.68 
18.94 
20.13 


Lio 
ee 
13.42 
14.22 
[3262 
17.37 
22.67 
41.4) 
= or oe Ps 
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4.02 
5264 
6.38 
1.47 
8.59 
10.82 
13495 
16.57 


CONFONCE INTRVL WIOTH 
Ea Va 


SO OV oy 


2-40 
3-43 
Sol 
4.65 
5045 
teio 
10.14 
loco 


VTN 
4.67 4.96 
6.19 Baka 
1.84 | ar 
9.60 16.89 
11.68 25-62 
17.56 64.13 
36.98 265.18 
89.75 937.45 








WAITING TIMES EXE/ EXE ORIG STRA EO SULT 2 


Seat istiCs FOR THE CONEPDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 


cre wn ETRETE? YSBSE rar SRMGPUGE TATPYL HEUTE 
80 i ae a4 (EEO TT 12.04 4.64 
90 12.80 28.84 16.04 6.18 
95 45 09 Send 19.95 1.69 
98 11.3) 36.4) 25.210 9.68 
39 10.83 40.01 Vase i Ue bie 22 
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APPENDIX E 


STATISTICS FOR THE CONFIDENCE INTERVALS CALCULATED BY ‘ 


THE CHI-SQUARED METHOD 


The following statistics were calculated for the confidence intervals 

at each percentage of coverage: 

1. the expected values of the upper and lower limits; 

2. the expected value of the confidence interval widths, and 

3. the standard deviation of the confidence interval widths. 
The first line on each page gives the following information: 

1. the queue property data that was used; 

2. the queue parameters that were used; 

3. the type of modification that was used, and 


4, the type of data that was used (straight data or a combination of 
Steareht and antithetic data). 
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ar 


AVE WAITING TIMES 


EXP/EXP 


ORIG STRA 


srariStTics FOR THE CONFIGENCE 


C1z 
80 
20 
35 
te. 
29 


T1214 
6.66 
6.28 
5. 88 
5264 


EXBEC TED sVARUES 
Lo ee sl if 


UPR IMT 
13.41 
ee 1 
16.67 
18.94 
20-82 
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Po LIU i 2 


INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 


CONFONCE INTRVL WIDTH 


EXPT VAL 
6.27 
8.35 

10.38 
13.06 
15.18 


STD DVTN 


ZO 
3.41 
4224 
Se 
6.20 





WAITING TIMES 


STRA/ANTI 


Perils 12 


SieavIsticsS FOR THE CONFIDENCE INTERVAL WIDTHS ANDO LIMITS 


C1Z 
80 
99 
a5 
98 
ood 


LWR LIMT R LIMT 
14.84 27.87 
13.84 3 Tegl9 
1 3n.06 34.64 
DiZeree Soret 
Lie 2 43021 
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RESULTS USING UNTRANSFORMED DATA SUBSETS 
BXGE CLE D VALUES 
Ui ee 


COMNBONGE INT RY Low LOLA 
STD 


EXPT VAL DVTN 
Jey O)e: Seolie 
17.34% 4.15 
Zee oO 5217 
Zeek 6.50 
3 16 1.56 


7 ; os 


7 


=7; = = = 
oe rit ta 


ie 


7 





MAX- WAITING TIMES EXP/S EXP ORIG STRA 192 IU 72 


Sar iStTicS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 


cre wn’CPRGTE YOR Eine ERAFOUGE INTAYL HBTS 
89 14.02 26232 12.30 4.16 
90 13.07 29245 16.38 9253 
95 2a 3 32.71 Z2GRa6 6.89 
98 11.54 Cy are ai 25.64 8.66 
99 11.06 40.86 29.80 10.07 
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yn 

a 
_ 

~ > 
: ey 
ee? 
7s 
-_ 
i+ 


e 





TING TIMES Exedy EXP ORIG STRA/ ANTI Lo UZ 


ISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 


ge ETRE’? YOR Ear ERBFOURE NTR YL OTE 
1.82 14.68 6.86 le/fl 

1629 16.42 9.13 2.36 

6.88 18.24 11.36 2.94 

6.43 20.73 14.30 3-170 

) 6.17 22619 16.62 4.30 
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MAX WAITING TIMES 


EXP/EXP 


Serio ics OR THE CONFIDENCE 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
CONFDNCE INTRVL WIDTH 
STD 


C1Z LWR 
80 
90 
95 
eS. 
39 


EXPECTED* VAEUES 
UP 


LIMT R LIMT 
14.90 27.98 
esl eke Sir ey 
13.11 34.78 
LZe2 f Se ON 
11.76 43.45 
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STRA/ANTI 


Oe a ee 


INTERVAL WIDTHS AND LIMITS 


EXPT VAL DVTN 
13.08 Zoo 0 
17.42 3-86 
21.67 4.80 
24226 6.04 
3re08 1202 


a ; i Part < | oe 
ae . es | 


+, 





MAX WAITING TIMES 


EXP/CONS 


ORIG STRA 


19 JUL 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


CZ 


80 
90 
95 
98 
a9 


EXPE 
LWR LIMT 


7.57 
1-06 
6-65 
6.23 
5097 


UPR LIMT 
14.21 
15.90 
17.65 
20.07 
22.05 


bey, 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
CTED VALUES 


CONFONCE INTRVL WIOTH 
STD 


EXPT VAL OVTN 
6.64 1.19 
8.84 1.58 

11.00 1.97 
13.84 2-48 
16.08 2.88 





Welt ING TIMES 


EXP7ZCaNs 


ORIG STRA 


bo JUL 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIOTHS AND LIMITS 


Cle 
80 
210 
2 
20 
oo 


8.30 
1.74 
2.30 
6.83 
6.55 


EXP EGLED VALUES 
LWR LIMT 


BeR LIEMT 
15.58 
17.43 
19.36 
Vara OR 
24219 


£53 


RESULTS USENG UNTRANSFORMED DATA SUBSETS 


CONFONCE INTRVL WIDTH 


EXPT VAL 
1228 
oe09 

12.06 
15.18 
17.64 


STO DVTN 
leo 
1.80 
2224 
Zao 
Sect 





WAITING TIMES EXP/CONS ORIG STRA/ANTI LOD SUL eiZ 


SUAUISTHCS FURSIHE CONRIRSENCE INRERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 


crt wa ETRET®” “OBREE tur ERNE TTYL MOTH 
80 8.48 oe 2 1.44 1.03 
90 7.91 17.82 9.91 1.38 
S> 1.46 19.79 12.33 1.71 
98 ' 6-98 22a Lae 2-16 
Se) 6.69 24-12 18.03 Zool 
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AVE WAITING TIMES EXP /CONS ORIG STRA 19 SUE C2 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
ola VALUES CONFONCE INTRVL WIDTH 


C1zé LWR i UPR LIMT EXPT VAL STD DVTN 
80 4.08 1.66 3650 0.65 
90 3.80 8.57 4.16 0.87 
75 3459 9.51 5.93 1.08 
98 3.36 10.81 1246 1.36 
oP, 3-22 11.89 8.67 1.58 
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AVE WAITING TIMES EXP/CONS ORIG STRA/ANTI 19 SUE 72 


STATISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
EXRBEC TED VALUES CONEENGE INVRVL, WIDTH 


C14 LWR LIMT UPR Err EXPT VAL STO DVTN 
80 4214 iow 3.63 0.55 
90 3.86 8.69 4.83 0.74 
<)e) 3264 9.65 6.01 0.92 
98 3-40 10.97 (257 1.15 
29 3-26 12.06 8.19 1.34 
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SmaTISTICS FOR THE CONFIDENCE INTERVAL WIDTHS AND LIMITS 


RESULTS USING UNTRANSFORMED DATA SUBSETS 
CTER VALUES 


C1z LWR 
80 
90 
Se, 
98 
ea 


EXPE 
LIMT 


1.57 
06 
6.65 
6.23 
Ds gt 


UPR LIMT 
14.21 
15.90 
17.65 
20.07 
22.02 
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CONFONCE INTRVL WIDTH 


EXPT VAL 
6.64 
8.84 

11.00 
13.84 
16.08 


STD DVTN 


1.19 
l2o6 
1.97 
2248 
2.88 











QUEUE SIMULATION PROGRAM 


Queue Simulation Program Data Cards 

The first three data cards are the seeds for the random number gener- 
ator "Sunif" and are as follows (cards two and three must be double pre- 
cision with eight numbers per card; see the computer program for the proper 


field spacings): 


Card 
Number 
le 1 
gee) 11164363 0.21215978 0.10438445 C507 22202 
0.73944048 0.49563129 0.64208482 0.51486729 
Bree. 99750264 0.71325552 O65 23597 2 0-17 264573 
6595639998 0.61555764 0.78137988 0262290992 


The following set of cards will make the queue simulation program 
generate a queue discipline that has exponential interarrival times and 
constant service times with a traffic intensity of 0.9. The output data 
will be based on the first five customers and will give 2000 realizations 
for the fifth customer. Two thousand straight and antithetic realizations 
will be generated for the following: 

1. The waiting times of the fifth customer, 

2. the average waiting times of the first five customers, and 

3. the maximum waiting times of the first five customers. 
These realizations will be both printed out on the line printer and punched 
out on cards. The punched data is arranged so that it can be used in the 
Jackknife and Chi-square programs. However, the cards separating the 


straight data from the antithetic data must be removed before the data is 


used in the two statistics programs. 
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Number 
4, INTERARRIVAL TIMES EXPO 0.1 
=< SERVICE TIMES MISC FUNC 2 


or nO. .0 0.0 O.0 Br) 


US 2, 2000 0.9 

8. WAITING TIMES PUNC STRA ANTI 
og. AVERAGE WAITING TIMES PUNC STRA ANTI 
1G) MAXIMUM WAITING TIMES PUNC STRA ANTI 


To modify the above to give the EXP/EXP queue discipline, cards five 
and six must be replaced by the following card: 


ae SERVICE TIMES EXPO FUNC Oe 


Note: All the alphameric inputs are left justified in their proper fields 


and all the numeric inputs are right justified in their proper fields. 
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JACKKNIFE PROGRAM 


Jackknife Program Data Cards 

One ‘set of input cards is characterized by two alphanumeric input 
data cards followed by the straight and antithetic realizations for that 
set. The first data card is used to head and label the output data 
(results) obtained from the program. The second data card gives both 
the variance of the realizations and the operations which are desired 
for the one set of realizations. The 2000 straight and the 2000 corres- 
ponding antithetic realizations obtained from the queue simulation program 
follow the first two alphameric data cards. This computer program is set 
up so that there must be 2000 straight and 2000 antithetic realizations 
in each set of data. Note: All the alphameric inputs are left justified 
in their proper fields and all the numeric inputs are right justified in 


their proper fields. 


Example of the first data card 


WAITING TIMES EXP /EXP V9 J Ube CA LUSKY 


(Columns 1-32) (Columns 36-45) (Columns 72-80) 


Example of the second data card 


318.92 ORIG REDF SCAN DELZ 


(Columns 1-10) (Columns 15-33) 
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CHI-SQUARE PROGRAM 


This program is arranged similarly to the jackknife program as far as 


input data is concerned. The only change is on the second data card. 


Example of the second data card 
S16 92 ORIG 


(Columns 1-10) (Columns 15-18) 


7. 





DCL(5),C(10),DATAT(3); 
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